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FORXWORD

The fast-changing state of the alactcxics art, together xith increasingly com-
plex aquipments demarding high reilability, 1as created the need for (1) adSticnal
requirements in aleetrenic parts 3ad tubes m.ﬂcations, @) Aster coordraticn of
parts specifications, (3) the establishment cf tecknical characteristics data for 3As-
semiration to design and logistics persorne! snd (4) a complete review of the parts
specifications program to ensure corcpatibility with the reliability program. Trese
basic needs were recognized and reporied by Task Group 5 of the Advisory Growp er
Reliability of Electronic Bquipment in its repoxt dated 4 June 1967.

Accqrdingly, the Ad Hoc Stzdy Greup cn Parts Specifications Management for
Relability was established by a memorandam of agreement cated 14 July 1958 umder
the joint sponsorship of the Office of the Assistant Secretary of Defense (Research
and Engineering) and the Office of the Assistant Secretary of Defense (Supply and
Logistics). The basic objective of the stndy was to analyze the recommendations of
the AGREE Task Group 5 and 2dvise the sponsors regarding efficient Implementation
methods and procedurss.

This report, which contains the finfirgs and recommendations of the Study
Group, Is issued at this tlmefor mformaﬂmalpnrposes anly.

.- Invle'otthestndy'ewich scope, theuroup'srecommendauonswmexevta
major impact on many groucs in both government and industry and at leveis from
management down to the maay tecimical and service activities. Many of the proce-
dures recommended radically. depart from methods now used; however, only thrcugh
these new techniques can we gain the achievable berefits that are needed to meet

__present design demands.

Moreover, this ~eport indicates that the time schednle is eritical and that
maximom benefits will be obtained only if the recommendations are carried sut
immediately. Agqain, this poses a challenge to all the interested goverrmental and
inc.istrial activiues.

The prototype speciﬁmﬂons and standard format for design and documeriation
are offered, not as the ultimate, but as guides to a methodelogy. In our rapidly
advazceing technology, new and better develcpments may be expected by the time the
total program outlined in this report can be implemented.

Accordingly, all recipients of this report are urged to use any of this materfal

that may be useful xnd apprepriate to thefr activities,

J%M, Bridges
Hiorg Directer ¢f Electrernics
Office of the Director of Defense
Research and Engineering

Ctfice of the Assistant aecreta:y cf
Defense (Supply and Logistics)
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1. CONCEPTS AND OBJECTIVES
FOR TEX PREPARATION OF SPECTFICATIONS

EMBODYING FAILURR-RATE REQUINRMENTS
1.1 Intruduction.

The elec*ronic-part fajlure rates required by the Mtiitary Departmenis are so
low itat exiremely large numbers of mits must be tesisd %or long periods of time
to ersure the atiain=ent cf those . ates-with any reascradle degree of corfidence.
The assurance {with 90-percent confidence) of a xilure rate of 0. 1 percent per 1000
hours, for exawmrple, requires over 2 million urit hours of test withoat a fatlure, or
nearly 4 miilion hoors with no more than a single failure, Tt is obvious that the
assurance of even ttis moderate faflure rate on an indtvidual-lot basis is entirely
impractical. We must develop a new approach to spect’ying inspection requirements
that will ensure the desired faflure rates without demanding an unrealistic and un-~
economical amount of tnspection.

Based on the concept described here, procedures are fnrnished for accuxa-
iating, over an extended period of tire, the objective evidence of reliability gener-
ated by the parts mamfacturer's performance of the specified acceptanee Inspection.
Thos, means are provided by which the maximum failure rate of the product can be
estimated with a high degree ol confidence ard certified by the qualifying activity.
In addition to the Itfe-test provisions of the acceptance inspection requirement, this
approach permits the extension of life tests beyond the ena point specified for ac-
ceptance-—or for Increasing the number of sample units life-tested in each lot--io
permit the rapid accumulation of fafinre-rate data. Qualificaticn- and accepiance-
inspection procedures are modified for gver-all consistency.

h&efonovi:gseéﬁots, this concept is descrided in detafl, and certain other
pertirent guidelines for preparing electronic-parts spectfications embodyirg faflure
ratcs are delireated. S

1.2 Basic Concept.

MWWSWbemedumnmemtdqmmﬂonmﬂon
and re-evalnation, acceptance inspection and failure-rale testing, as described
below:

1.2.1 Qualification Irspecticn: Iaital qualification should be tased on the
results of inspection perlormed on a large enough sawmyple to provide a reasonable
assurance that the rart {ype has a fafinve rate lower ¥an a specified nominal figure.
For thiis purpose, corfidence limits sheuld be set at a low value, 80 percent or less.
Simplifylcg assumpticns anu acceleraticn factors, based on good ergineering judg-
ment and experience, should be established where practcal b keep samyple sizes
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witdin sccacmical Umits. The sreciliad fiilcme rale shoald Lo asiablished as e
maximum allowablie fgure that would de aconomical for initial rrocduction o low-
producton iterrs. Normally, this falfiure 1teshm1dbeeqmlb, or less than, e
ptcdac..an faficre rate (assured with the same corfiderce) ct the c:r:ent:;liable
wilisry specification,

1.2.2 Re-evalmation of Qralification: Ccocoiirned evalvstion of quaiificaticn
Shesld be tasad ca objective evidence that mmils Zrom current prodection (1) Bave
a faiiure raie that dees not exceed the specilied &zTe rala and {3 can pass the
aiificzHon ‘esis, The #rst calls {or the systematic accumalation and aneiysie cf
life-test caia generated by acceptance-inspection cperatons. The second requires
ﬂ‘.\taszmple, representing some fixed period o grodaction, be subject to seiected

’&eqmupeompr!shgqualﬂ!aﬂcninspecﬁm.

1.3.3 Accephmehsgecﬁon. Where possitle, acceptarce inspection shocld
be cr the tasis of lot-by-lot sampling, including Hghtered or recuced inspection to
ensure marimum protection with mirimum ‘size, Sample sizes for accept-
arce of lots st the fallure rate for which initial
tased on a higher confidence level than that used for the gmilification-approval tests
(89 o 90 percent). At the lower failn=e rates (far wiich certification has been
based on accumulated daia ard a high confidence level, 33 indicated in section 1.2.4),
sample sizes shoald a3 restricted to economically practicsl quantiles, There
shoald be maximum use of acceleraticn tesiing techniques. Provision
mmmm&mumwwammm&
nct's{aﬂmnbemeecstheapmvedhvel.

s -~_$ﬁw~ o N p

1.24 Mur-%l\sﬁng_nshouldbemﬂdedﬁntrmdsutawept
ance life tesis Se weintained, incinding the pumber of terrs testad, the mamber of
failures and the tize to faflure, for use iz determining actual failure rates. These
records must include all tests, whether the iot is accepted or nol. In addticn, some
mdmlptmmmemwummw&mdm
acceptance testing period io the maximum Hme determined by the expectad life,

The data accumunlated from lot-acceptance and extended 1ife tests on all units placed
on test within a specified maximum past period of tire should be used to periodically
compate caximum probable faflure rates at a high (20 to 95 percent) confidence
level. As analterrative {o the compatation, charts or tables may be provided !n
the specification. The specification shoald set Zorth procedures by which the manu-
facturer can obtain certification of a faflure-rate level when his product's computed
fadlure rate {s lower than one of the establisted levels. Conversely, the mar-
facturer should be subject to the loss of approval if the maximum faflure rate so
wmpuheduceecsaspedﬂedmmmmvﬂneforﬂzm (Seesectlonl.s.i.)

Bvqt:m.qriththehﬂﬂalfannrerate determmedbquuﬂcaﬁontesis or
the first lct-acceptance tests, failure-rate requirements should be gradeated o the
lowest ficure necessary to meet the reliability specifications of the most complex or

o-: - ‘- ’§

critical equizreats. In the failure-rate-testing Igrocedzrs the specification shoald

provide for five established failure-rate levels, 1 of which the highest should be no
highertmnthespedﬁedlewlmthementmpcndmgmmmyspectﬂmm

15t should be noted that the word "grade” is not nsed here, f5r & is felt it con-
notes a degree of differentiation in qrality class itat is not inherent in the product.
The designation "establisbed faflure-rate level® gives a current, dyramic descrip-
ticn cf the character of the product.

2

T hamense v ome

L

e e ———

< bt s




J e ) . —ra

AR L s

~

B s — -

-

[ S

o~

- v e B [P M. 3

In aditicn, levels of 1, 0.1, 0.01 and 0, 00k perceat per 1000 hours 32 =XV
rated operating conditions should be specitied. In cases whers me.;x:wf* S arere
ate values are beyond the state of the art at maximam raed ceadi-ulfg‘: ) vors
it is Imgractical o establish the level directly becase cf the zumber &1 2= Teiss
of tast required, derating ixformatica should be inclzded in the speciicanos. ==

meetizq eack fallyre-rate level sheald be identified b7 agpropriate desicmalicss.

1.3  Additional Factors To Be Incinded.

1.8.1 Criteria for Test Requirements: Tests and test requiremexis (axsept
me-rate levels) should be within ihe state of the az%; Le., existing &aia zust
establish trat at least one manufscturer can produce an item to meet the specified
requirements,

1.8.2 Faflure-Rate Compatation: The specification should fur=ish a method
for accumulaiing the necessary failore-rate data and computing failure rates. In
the computation of failnre rates, stancard statistical procedures should be employed,
and an exponential failure distribation assumwed. The acceptance samgmx;_gms
should incorporate a procedure for assuring the consumer adequate protection.

1.3.3 Rapid Determination of Failure Rate: In addition to setting forth
procedures establishing failure-rate levels gracually (see section 1.2.4), the speci-
fication should permit their rapid determination by testing larger numbers of items
from each producton Iot. In such instances, however, a minimum proportion of
the total unit hoars accumulated in extended life tests should be specified to ensure
that the faflure rate is not solely based on the abbreviated tests normally used for
acceptance inspection. . | e - . - T

e for W E T TR e W
- ~1.8.4 Conditions Affecting Failure Rates:

e e ey e T -
o A R I AT i S\ I AR

. - -
e o o -

°7>.".."1.8.4.1 Minor Changes: Obviously, the inspection proceduresina
specification must be based on an assamption that design processes and materials
are stable. To support this assumption, the inspection procedures maust indicate
whether an accamulation of minor changes has significantly affected the ability of
current production units to meet the qualification requirements. To this end, cer-
tain tests in the qualification group shoald be required at regular infervslscnz
sample of units representing current production, e

. AR

s ey o ) - Ehott : LT -
L 1.3.4.2 Accidental or Unosual Conditiors: Lu evidence that an item's
fallure rate has risen appreciably above an established level, the certification of
the established failure-rate level should be revoked and the manunfacturer should
either be certifi=d at the next higher failure-rate level or lose qualification approv-
al, as appropriate. However, the specification should include a provision to
protect the wamfacturer against such action when the fallures were the result of
accidental or umuosual conditions and did not reflect a true deterioration in the fail-
ure rate. oL

1.3.5 Correlation Factors: When the testing limits or environments are not
identical with the usage requirements, a correlation factor should be estabiished
and made a part of the specification to provide faflure rates at appropriately rated
conditfons of end use. Itis tat these correlation factors mest be
established initially on the basis of availacle data, which may be Incorrplete, and
therefore these correlation factors wust be based cn experience and good engireer-

ing judgreent.
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1.3. 6 Manafacturer's Responsituittes: The responsitility for performing
the required tests and keeping the necessary records should de the marufactover’s,
Ee is also responsible for informing the quslifyicg activity whenever xis product’s
fallure rate falls below the rext lower astablisked level.
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2. PROCEDURE FOR INCORPORATING
RELIABILITY-ASSURANCE PROVISIONS
INTO PARTS SPECIFICATIONS
2.1 IntroducHon,

‘This procecare is desigued rrimarily for use in the initial stages of 2 bread
program 1o incorporate reliability-assurance provisions into specifications for a
wide variety of paris.

A program of s ¥ind inwolves many differest probdlems, of which all carxct -
be soived by this procecure. For example, some Specifications ambody no life-test
requirement, and sometimes when they do this procedurs is not suitaNe for the
specified life test. Since the incorporation of reliatility assurance in'o specifica~
tions is quite complex ever uncer rormal corditions, it is to be expectad iat some
specifications will require special treatmert trat will depart in some aspecis, or
entirely, from this method. . .

In the procedore it is recogrized that the lfe-tast irements in many exisi-
ing specificatiors do aot prevent the acceptance of a product with a relatively high
faflare-rate level, even though some products may have attaired significantly lower
rates. Provisions are made o protect against the aczeptance of failure rates that
exceed lovels commoanly attainatble and to qualify the product at lower levels, based
upon data generated by the life tests. A series of faflure-rate levels Is specified,
and this permits items o qualify for the lowest level attairable within the state of
the art either now or in tke {creseeable future.

The procedure also recogrizes that a balance must be maintained between the
cost of life testing and the satisfactory assuracce that a product sonforms to the
specified faflure-rate lavel. At the higher levels, individual-lot protection in the
form of a fixed LTPD (lot tolerance percent defective) is crovided at a high confi-
dence level. At the lower levels, where samrle sizes and/or the duration of 1ife
test for Individual-lot assurance with equal protection and high confidence would
tecd to become prekititive, individual-lct assarance 2t hich corfiderce is provided
by a fixed AQL (accectable qualily level) type of sampling. Protection in the form
of a fixed LTPD type cf sampling is simcltanzously provided through the analysis of
data accumulated from several corsecutive producton lots.

2.2 Scove of the Specification-Revision Problem.

The incorporaticn of reliatility-assuracce procedures into military parts
specificatiors makes it necessary to ctange the procedures for ixitial qualification
and for acceptance testizg and ‘o add procecores for certifying faiflure-rate levels.
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In addition, many specificatioss mequire changes that e not directly related o the
quactitative reliability-assorance procedurss tat are seeded 'o make tha specifica-
Hoas more meaningful, 'Ibe-ur-{:npcrt:.ntwg&sct&is:amrem axplaized in
the follcwing caragrarhs:

2.2.1 Responsidility 2ar Performing Specifled Inspecdon: A siatement re-
FArEing the manufacturer's respensibility for the pericrmance of specified insgec-
Hea mast be added to the qualily-assurance pmvz. ions ¢t many specificat ons.
Some rewcrding of other paragTichs may be necessary o eli:::.mte possi..e con-
fHets with tiis statement.

2.2.2 Qualification Inspection: Most specilicaticns require a qualification
inspection cf the product. Scmetimes the requirement is described in the qualily-
assurance provisions of the specification, bat on othar occasions it is described
partly in an appendix, To elimimate these unnecessary variations in form, the re-
quiretnent shoald be described In the specification's quality-assurance provisions.

2.2.3 Combired Qualifieation: Many specifications permit a form of blanket
qualification called a combined submission, Fur example, the qualification-approval
tasts are conducted on a sample made up of equal numbers of two styles of the same
component type, and if the sample complies with the requirements both styles are
aperoved. These provisions sheald be carefolly reviewed io ensure that the combi-
mtion of the styles mvolvediswndvithrespectho chamterisﬁcs aﬂecﬁng reli-
aldlity. )

2.2.4 DPeriodic Insps:‘:x Somespeciﬁcaﬂonsre@dnanxppuable tests
to be perfurmed on a qualification sample and on a sampie from each inspectioa lot
(see paragraph 2.2.5). Others require all tests to be performed on a qualification
sample, Lut not on 2 sample from each lot, - Specificaticns mast be revised io re-
quire, following the initial qualtfcation inspection, periodic requalification iests on
samples from current production. At the same time, the revised specification must
require, a5 2 mimdmam, relhﬂlity-assnrance tasts ona sample from everylnt

1 K

p”dm'd‘w,m ,...;.( . xtﬁ;,, I ;’, et e s “:"‘,”
2.2.5 nLots- lhny-peciﬁaﬁomcalltortheformaﬁonof’hspec

ton lots, * may consist of an indefinite pumber of producton lots of items

that are not necessarily alike. 'Ihspectﬁaﬁnmshouldreqtﬂremthemspeﬂﬁon

lotsconsistditemsukelybbehomogeneons o &
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> " w,\-h:, {uw-,‘
Y PO #,; R S

At s

S !‘:-:.«',.K
BT

2.2.8 Grougngotmspecﬂors Inmanyspedﬁaﬂons,cermnenmimﬂons
and tests are required at stated Intervals, when they shoald be made on a sample
from each production lot. In the revised specifications, tbseinspect!onsmustbe
regroupe'lsouattbeywmsern&emtendedpnrpose et

2.2.7 Process Average: mmostspeciﬂm.ﬂons eoniaﬁﬂnqa.parzgraphon
resubmitted lots, the wording can lead to a misuxdersianding of {ts Intention, Para-
graphs concerning lots resubmitted for under the provisions of MIL-STD-
105 must clearly staie that data pertaining to lots rejected shall be included in the
computation of the process average, regardless of the sveniual disposition of those
lots. Simflarly, data from any lot failing to meet the ife-test provisions must be
included in faflure-rate~-certification caleulations, which are tased on lests of con-
secutive lots, without regard to nltimate conclusions concerning the rejected lot.
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3.8, uife Tesis: The life tests ix various parts specifications aze treated
{nconsiste y with respect to the nature aad conditions of the test. Each so~called
life test sheuld he carefully aralyzed o essure that it iS truly 2 lest of tte part's
1ife snd not merely an exposure {0 axtreme electrical, mechanical or stter en-
vircemental conditions,

In some irstances, life tests are performed at less than the maxdmum éper-
ating conditions under which the item is %o perform. Life tests should be concducted
under rmaximum rated conditions--and even higher, if pcssibla-~to take advantage
of any accurately gnown accelerstion factor provided by higher temperature, voltage,
ate,

2.2.9 In-Process InspecHon: Many specifications call for certain inspec-
tions after the item is completed, even though it is Impossible, or economically
impractical, tu do so at that time. Provisions for carrying out all necessary exam-
toations and test at suitable times (during or after the manufacturing process) should
be Included in the specifications.

© 23 Bastedoproacy, .
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< Asindicnwdbytheforeqo.nqmm ptrtsrelhbmtymbeguan.nteed
only H existirg quality-assurance provisions are revised and mgmented with suit~
abi2 provisions ta.ﬂored to the following objectives: , .
Q1) Deﬂne the atm:nhlereuammyintemsotasatotwoprm
hﬂnre-ra‘;levels hnckeﬂnq&aprsentand thefutn.reshtesotthe:rt;

-
T e SN gt A "*“* 2 G “" e K \"‘ ‘? :" -‘ Tl

. . procedn'es vhjs:h provide the dwi:ed sht!st!cal probecﬂm.

- P N 4»,’\-,
L. DL N - R i T ) r

) 2.4 annﬂfative Exgusion of Remhﬂity ”

Mexpresionotreqmedrelhbﬂuqumnﬂiaﬁvetermsisneededmpm-
vide a2 common basis for comparing the reliability of one pe.rt with another's and
vithﬂxereﬂabnnydemandedbymmhryusaqe Whatever quantitative expression

¢ isused,itmusthtnasonndsiaﬂsﬂalmanmq andﬂ:emeaninqmnstbetba

XN

oA sameinanpa.rtsspeciﬂcations. S
o -~ ”,:-'%h ‘ . »h’: N AP STV "" *
" - “Anitbdnytoexpressrelhhﬂﬂyvouldbelntbefnrmotasmqhmber
N which, by its oumerical value, would indicate the degree of 2 product!s reliability.
. This characteristic, h:vever,canonlyheestimated, and the accuracy of the esti-

mate is affected by mor2 than one factor. Whatever quantitative term is used, its
nnmerialvﬂnemzybemeaninqlessnnlssa]ltbefacbrsonwhichit!sbaseda.re
speciﬁmnydeﬁnedor clearlyun&rstood. . L3

nemostsutablequanutaﬁvemmrexpressmq&ereuabmvdeompon
entptrbiscommonlvkmwnaghﬂnrpntemdisnsnaﬂyexprwsgdasper;ent

-

-
T

S ol (3) Revisequality-amnmeprocedm:sandaddreuabﬂi:y-nssnnmi
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I ~ |
| ' f failures per X hours (or cycles) of operation. This is a condensed version of the ' ¥ 3
{ i g foliowing expression: : } i
' U :
: N i When operated continually at C% of its raied capacily, Reve is a2 %
likelihood that the product will have a Zailure rate that &es not ex~
I i ceed F% failures per X hours (or cycles) of operation.
{

Obvicusly, the numerical vaize for F dépends ca the values for C,P ard X, It also
frequently depends on the environmentsl conditions, especially emperature, and
i ; I if pertinent thése should be included in any telladility statemenis. The values for

~ ) C, P and X should be selacted in accordance with the following:

At

e o

(1) C: This value should be established at 100, althouch a product in
actual use is seldom operated continuously at 100 percent of rated capacity, While
this value for C will result in specified failure rates higher than those to be ex-~
pected of paris in operatoml use, it provides a suitable tase for comparison,
evaluation and derating, where the necessary derating factors are mown. Wken
j ¢ acceleration factors are known with a reasomable accuracy, life tests should be
| .

performed at higher values ct rated capa.city, butresnlts stmldstm be stated in "
terms of C 100..

TR rn

- W

¥ . -
s " A;“”,.‘ » “\.‘..‘”‘ T 4
k‘d )- v""“ ’;"r ..,ﬁ,fu \', .~ o !\u-”u~ b}

|
X (2) P ’I‘hevllneselechedforpwmdependontheamountcfpro- * .
; mmndwmmememtaMgmedesmdlmh A figure of 90 is com- : !
: monly used in statements of statistical confidence, bt where the amount of data )
; available is small this usually results ina Juaranteed failure-rate figure consid- . .
erably worse than the "best estimate™ required by the designer. Accordingly, a
i . lower value of P, which narrows the gap between the guaranteed figure and the
5 RS designer'sbestsdmate and reduces the otherwise prohibitive cost of assurarce, T
i TR 1sthenpre£erred. Undersathdrcumsh.ncs, alo'ervalnehrpisjustiﬁed. e
4

VI 23 AR kS . "e\\, e
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(3) X: Thevalneofx insofar as is practcal, sbuldbesetatacon-
i ; sistentva.lneforauspeciﬁuﬂom Where the ime scale is measured in hours, the ?
: ' ~ figure 1000 is generally accepted and should be used. In cases where the time scale : N
; : - 1s measured in cperations (e.q., swilches, relays or connectors), the use of some - '
f - other standard decade value may be justified io obtain faflure-rate figures more . :
representative of actual usage. The base figure, however, shonldnothesolarge ? 3
. astoimplyacapabﬂitythtismtinherentm!hepart. T . :

2.5 Specified Failure mﬁes

LAY
S

B "“"‘* 9& o=

T Asindiatedintheforegﬂnqdeﬁniﬂon, ﬂuevalueoffrepresenisagnanntee .
co 1imit whose magnitude is a function of the testing economics for the component part .

concerned. When a reliabflity-assurance provision is incorporated inio a speci- »

y fication, the highest value for ¥ should be no greater than that permitted by the

. ) existing specification, and the value may well be lower if it is krown that present -

' market requirements and competitive suppliers' performances do not warrant an

approved faflure rate as high as that currently permitted. .

. s e
e -
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To cover the range bet'een the highest faflure rate (determined as Indicated
above) and the lowest failure rate that is of valce in future designing, a series of
failure-rate levels can be specitied with provisiors that call for marking the product

e -
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% : according to the level it meets. Theseriess!nu.dhebwedondeadestem,sm
i i A these are sufficient for joararniee surposes and the additiceal administrative sffort
§ i

needed for closer spacing of the steps is not ;Tus&ﬁed.

o aan ——— s
T,

¢ 2.6 Faflure-Rate Inspection.

. Failure rates are Jeterminad by subjecting the procduct o some form of testing N
i that simulates operation ander cenditions of actzal xse. In many specifications this :
t ¢ is called a life test, but there is O standard lermincioqy and tre test itself msy mot !
1 i be specified. :

When such a test is specified, it is usually required for qualification approval; :
itmaya]sobeperfomedperbdiany. The life-test requirement must be revised 1
to make ii suitable for (1) acceptance inspection on'a lot-by-lot basis and (2) failare- ‘
k Tate certification on a cumulative dasis. For acceptance parposes, an average :
outgoing failure rate, at o> below the certified lovel, may be ecczomically prefer-

k rable, especially at the low levels over the fixad LTED form of test. For certi-
i fication, the sequent'al accumulation of part hours and faflures from the lot-by-lot

[P,

" sy s

DRI s
s

{ * acceptarce tests makes iz possible to assure a specified failure-rate level at a . '
{ nominal risk o the consumer (mmely, 90percenteunﬁdeme)vitbontgreatdehyor o |
' . spedalexpexse. . - ol - "

2.7 gﬂiﬁaﬁon Procemn-e

In the procedure mder discussion, a product is gualifted at the bighast g }
Specified failure-rate level when the product manufacturer meets the qualification- L :
inspection requirements.. In addition, a product will be certifled at a lower faflure- .. . .
rate level when the manafacturer meets faflvrre-rate inSpéction requireménis for . . .07 |

the lower failure-patelevel. Present basic qualification procedures can be easily :

amended to provide this added function, and approved sources of supply for qualified
electronic parts lists can be extended to show the lowest certified faflure-rate levels.,

Maximum faflure-rate levels for qualification must be no higher than those for which

there is an actual market, because, without advaniages In performance, weight, T

volume, cost or availability, there is no justification for q:alify!nganymamfacmnr '
at faflure rates worse than those established by competing firms. Accordingly, it N
may be necessary to determine the highest faflure-rate levels allowable for qualifi- :
cation on the basis of experience qained in the practice of the procedure recom- 1 )
mended here, In any case, no failure rate higher than any preseat specification & i
mmshouldbopermmed. evenmatemporarybasis ASeesectionZSZ) . ; g

2.8 Ravlsion Procedxre

el \,y:wi«“

m:secﬂonisastep—by-stq:mﬂineottheprocednretorrev!sinqmrent
specifications, The content of existng spectfications varies to such an extent that
1t 13 impossible to {denttfy specific paragraphs that must be revised. Nor is it
possiblebspeakoireﬂsinqparagraphsmtheordermwhichtbeywmappearin
the revised version.

'merevisionprocedn-e cons!stsotthefollowingsteps

PR

(1) Identification, regrouping and analysis of 1nspecﬁons,
(2) Determiration of faflure-rate levels and the qualification approval
samgle;
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(3) Determinafica of requirements for acceptance iife-test sampling ‘ { !
{4) Determinaticn of criteria for certification and revccaton of faflure { ‘
rates. f !

| ————
- o o aw

2.8.1 Identification, Recrcuping and Aralysis of ospections:

2.8.1.1 Identifzation and Regreuping: The first sisp is lo identily the
iife-~tebt requirement Irom which the failure-rate levels are o be Jderived. In most
i specications this requirement is entitled "fe test® or “encurance test.* In others
. there may be 1o life~test reqeirement, or the requirément as specified may be in~
: ccreplete, indethnite or difficzit i recognize. The identification process can be
Acilitated by reqrouping the requirements on the basis of certnin alements (listed
belcw) that are commen o Bnmm!mﬂoxsandtesis mthesnmegmup:

Groggllcworma.censpect!on. These are intended to de= . k
hctdeﬂaﬂnxsﬂromsﬂn&r&esﬂbhshedby&edesigﬁ)&amamibuumem .
waraiacturing errors, This Xind of inspection can be identifled as an examinaton

i nrtesttha.timolves-mmmentorlcompﬁson witha.designsiandard. : i
‘ RN, Ty, T LI H

e i
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, : 2. Environmental Tests: 'mepm-poseotmesehests Tk
\ P hbascerhh'h&erlprtmmmdesignsmmwmsmdcm Sy
3 environmental condttions to which it may be subjected in cperatioral use, storage or v !

bandling. The tests can be identifled by the inclusion of an environmental condition- K i
ing requirement (e.g., subjection to shock, vibration, temperature variation, ete.), i !

—

’ ’ ‘ during or after which eerhin!nstsarerepatedtndetzctanychanqesinthepnrt’s b
: Q- ‘ c:m‘crmancebdeﬂgnsm:ns L N : N R |
. et st T ] %&3;«;‘ www ?;m gwmi 2

Al i B s f Life Tests: Theseare!ntendedhoensurethatparis
- 4" ; T T aﬂmmqbds*@smmms.mcienﬂytteefmm susceptibility to failure

to fall within the limits set for maximum failure rate--the tested parts' ultimate .

i & faflure being elther catastrophic or outside specified performance limits. These =~~~ .
i ] f tests can be identified by thelr specification of 2 number of hours or cyclesof | 0~ " .50y Dl
; tmcﬂomloper,ﬂmd:r!ngrbicheonformancemtsareemployedh determine Lo

« { whetter the part has falled. R

4 'Ihiskindo!regroupingls necessary, notonlyhoidenﬂfythe ufe-bestreqxnre- R ;

: ment, but to correct such imadequacies as making conformance inspections period- el i

; ically when they should be made on samples from each lot, or performing environ- . SN |
| mentalt&ﬂsmeachlotwhe:perhdicb%ﬂnggimadequatepmwcﬁon At

4.»\ -«v«'

e s
PSRN

Biwe o s 'rmm& RO ﬂ:\':w

- 2, 8.1.2 &e- When the enmimtions and ms ha speciﬁcaﬂon
are menﬁﬁedandclasiﬂedim‘n groups designed for a common purpose, it is pcs~
sible to determine the amount of inspection required for each group. Suitable
samplirg plans can then be seiected to ensure that each group provides the pecessary

B

Protection. The matare of this protection can be determined by the followtag analysis oy

. (1) Coniornzme inspectinrs are mtended to nncover defecis that may a 1

ocear i any unit of product at any time in the manufacturing process. Samples i
¢ shonldbetzxaxtromlotsﬂ:ateontainalloftbeprodnctandmmmogeneouain e {
form. B A A, o |
} i ' (2) Environmertal tests are . intended to demonstrate that sausfacmry i
i i

performance is attajrable durizg--or after, as specified--expesure to conditions

e . - w
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of external stress that are lixely to be encouw. = .1 or that are known or suspected

0 be deleterious to performance or life, Not cnly Jo these tasts verify the adequacy

of product design, tut they snsure the adequacy of materials used in fabrication,
the manufacturing and procorement specifications employed ard the inspection per-
formed. Based upon the degree to which the product's performance depends on
cperating or storage envirozment and because of the {mpermarence of any demon-
straled assurance, envircnmental tesis may be required on a let-by-lot basis,
ratter than less frequently.

{8) Life tesis ave intendad 0 ansure thal e parts are iree from sus-
ceptiXlity to a variety of failure mechanisms, ranging from certain combinations
of normal variatons in design and construction to adverse sensitivity o environment
and other external stimull,

2.2.2 Determination of Fajlure-Rate Levels and the gualjﬁcaﬂon Approval
;gt The highest failure-rate level should be chosen on wi
representatives, taking into account failure rates now applicable to prod-
vets currently available at a minimum cost, as well as the scope and cost of the
assurance testing needed to attain a reasonable degree of confldence that the maxi-
mum failure rate is not exceeded. It must be clearly undersiood that the qualifi-
cation level i3 in the nature of a quarantee and therefore may be somewhat higher
than the "best estimats. ® The initial qualification-approval level should be no higher
than the level computed from the life-iest requirement in the existing specification,
but it should not be so low as to preciude the approval of a new source of products
of a reasonable and controlled quality simply because the initiation of the lonq-term
procednre m{ght constltnta an economic hnrdle. o et aenen
N e 2 Reged B L N S ‘: Pty *nc" ,Jw-?“’i%c er
RS 'l‘.hsseeondaﬂnre-n!ehvel shouldbe setat tbe nenlover decade vﬂue,
\an!meremininglmls, atsmeessivelquyerdeades . .

L S s ] W%\ st v g nﬂ(«~n~~»$w :s_ﬁ‘a
TNt S ARRERIONe

R msimoftheiniﬁalqmunaﬂonsampleshoaldbecomputedonthebasisof
. t!z h!ghathﬂnre-rate level and a confidence level of 80 percent or lower. For
th!s purpom, & sinqle-elmpunq wst pun should be employed.
o .,,«\ . 'D,-'? x“ ,‘;v’v~\
2.8 3 Determlnaﬂon of Requiremenis for Accepta.nce me-Tst Samplingr
The acceptance test chosen for the highest failure-rate level should be desigred to
1imit the user’s risk at that fallure rate, taking into account the item’'s cost, the
test ime and the acceleration factor, if applicable. The confidence level should
be somewhat higher than that used for the inftial qualification approval, but it need
not be as high as the level nsed for the faflure-rate certification. A confldence
levelut&)thOpercenf, therefore, shouldbensedforthispurpose

3“,\9 e e

et “a m‘»»;"ﬁ".w it SN S R e e
* For the Iover hﬂnre-ra.!n levels, samp!e sizes for a limited consumer's risk
(lﬂgheonﬂdemelevel)andln'faﬂnre rates become undnly large, especially if
acceplance oumbers higher than zero are used--as they must be toumitthepro-
dncer's risk to a reasonable value. It is therefore practical to resort to the type of
acceptarce protection inherent in MIL-STD-105, namely, that of an adequate aver-
age cutgoing fallure~-rate level for continucus produciicn. Thus the consumer's .
risk can be progressively increased at the lower levels., This is justifiable, since
the faflure-rate level will be continuously certified by sequential araiysis of data
from acceptance and extended life tests to Himit the risks of both pruvcucer and con-
sumer. Acceptance sampling plans may be of the single-sample or the sequential

v«
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2.8.4 Determination of Criteria for Certification and Revocation of Tailure
Rates: Procadares should be establisted for e accumuiation of daa on the ac-
ceptance tasts and, where desirable, on extendeq life ‘ests. The data should be
analyzed by seqmenﬂal-amlysis techniques.

Excelleat treatments of this subject.will de Jound In the following:

{1) Epstein, B. Eancbook cu Statistical Techniques in Life T
Chapter II, *Testicyof Ha?o&gsi&' Cataber 1938,

{2} Epstein, B, and Sobel, M. "Sequentizl Life Tests in the Experi-
mental Case,® Armals of Mzitiematical StatsHes, March 1§55,

®) WallgisA. Sequential Aralysis. New Yark: John Wiley and Sozs,

e R . By
% - -~

The criteria for certifying faflure-rsaie lavel skovld he hased on a kigh degree
of confidence (90 to 95 percent) that the true faflare rate !s lnss than the certified
value. In addition, criteria most be established for rewsidng certificaticn when the
data no longer satisfactorily assure an accepiable failure-rule level. THs may be
dore by defining the producer's risk at a faflure rate somewhat lower than the
certified level. To simpiily the use of the criteria, chansortablesshouldbein-
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3. OUTLINE OF FORM AND INSTRUCTIONS FOR

PREDARATION CF DESIGN AND PRCOCUREMENT DOCUNMENTAITON
FOR MILITARY PARTS
3.1 Introcucten.

Tt cannot be emphasized too strengly that this secticn is not recomrmended as
a replacement for all the preseat Department of Defense "M™ mannals, Since this
secton does constitute an sxample of 2 system that will accomplish the parpeses
Stated belcw, however, 1t is recommended that it be used as a guide in the much-
needed revision of the *M*® manvals. The purposes are: )

(1) To provide a guide to documentation format for use by

. () industrial, commercial and professional associations; and
.77 () the Military Departments;

(2) ‘Ibprcv'ldgallinfomaﬁgn_desiredby L : i

T ety S (a) the Military Departments, vha\a‘ 'assodaﬂog"_&i&ﬁzéph&m 15“_ -

usedby military contractors; and
Jnoe- (b) industrial organizations, when they

- Pt e b e - *

™ oy e
& *

. -

(3) To make possible incalculable savings in future Defense budgets.
The .2veral "M" manuals ttat have been prepared by the cognizant offices of the
OSD (Office of the Secretary of Defense) establish basic Department of Defense
policy on preparing documentation of procarzble (purchasable) items. Most of
these mannals are individually well organized and complete, but the relationship of
one document to another is not defined so as to protect the Military Departments
sufficiently and, at the same time, provide enough informaton in the most ecoromi-
cal form for industry, both users and manufacturers of other than end items.

. In the fall of 1956, a survey was conducted of a large percentage of the com-
panies supplying equipment to the Military Departments. Iis purpose was to establish
an estimate of the saving that might accrue if military specifications were prepared
in the pruper format and containad the proper information, The results indicated
> - tzudal saving among these companies in excess of $40 million per year.

Actually, this estimate is only a small part of the ultimate possible economy, be-
cause it >ould only have been based on the elimination of effort pow being expended
in preparing company standards, running special qualification tests, ete.

The really big additioral saving will result from tte increased reliability of
equirment produced from adequately detired, crocured, inspected and applied plece

13

use "associaton” or military ‘ .
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rar’s and materials and frcm roduced maintenance costs on the completed aquipment.

Thus, the definition of proper format and the provision of proper irformatica is the
first step toward realizing this enormcus lolal potenHal saving. The first most
logical acton is the stancardization of dccumantation prepared bty indusirial, com-
meraeial ard orofessional associations. This step should then be follcwed by the
creraraton of any necessary military decumsentaton in the same format.

A review of the recommended format reveals a close similarity between the
fadivideal documents recommended and certain docuraents defired by Department of
Deferse "M" manuals. Infzct, the only real differences between the recommended
ard the existing formats are:

i

(1) the defirition of the relaticnship cf the varicus documents,

(2) the creation of a moch-needed item {part) number and

(3) the preparation of a documant listing information needed for engineering
reference in selectng items for applization to a part!cular use,

Cf the three, it is probeble that the importanceoftheﬁrsthas been least
reccgnized in present Department of Defense mannals. Apparently, the existing
documents have been issued, one by one, over the past years without any recognition
that each is part of a system. Certainly there has been no effort to establish the
system ard to defize the relationsaip of its parts. As this is felt to be an extremely
important point, it is speciﬁcally covered in these proposed instructions.

New names havebeena&s'igned to most of the individnalparts of the docz-

. meniation, even when the definition and content remain unchanged. This was done
because much of the present confusion in discussions between industry and the: -

Military Services and among indusirial {lIrms results from differences jn semanﬁéﬁ. ‘
The selection of 2 pame, or expression, and agreement on its definition immediately

- lorms a basls for understanding between the participants in discussions. The name

iSelfismtimportant-itcanhec..anqed. thtounderstandanda.greeonwmuhe

g S . —Q-*A,ﬂ'«{.&

Some associa.ﬁozs may not be interested in all pa.rts of thjs outline, bat a re-
view of the different parts will show which ones most nearly fit iheir indivicnal
activities. All who prepare and use this type of documentation are strongly urged
to corsider using the information contained in this outline and instructions as a guide
to the ultimate siznda.rdimﬁon of the documentaﬂon. ) y

R CAT e & SR S w.f."‘t :-‘.W JR

During the Iast several months, repated discussiozs wlth industrial and

=,

s

military personnel have pointed up the need for clarifying the meanings of 'complete-“ .
ness of documenfation® and *item (part) nambers.” These two subjects are discussed

in sections 3. 1.land3 3.2, which follow.

% - - st

3.1.1 Completeness of ﬁ;cumenfaﬁom Because items covered by military
and incustrialSpecHications vary widely, it is expected that some items #ill not
require the completeness of documentator indicated by the proposal. Complete

docamerntation consists of the following parts

’ s

(1) Item Requirements Sheet. Since it wm always be necessary to
descrite or o identify an {tem refore It can be used, an Item Requirements Skeet
must be prepared for every style or type of item. The sheet may describe ore item
or mary. (See Figures 1and2.)
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The compiate requirements for procurement of capacitors
descrided hereon shall consist of all the requirements
specified hereon and all the requirements specified in
Specification MIL-C-0000.

IO, BP et
5t

Gompeag
e Uted Siutes G

-#=¥% Tolerance ~

«Capacitance Data:
4% Rated Capacitance

P

~ e G TR T
; -

i

H‘l A n/ee ]

.1'{ uax ‘]

i

‘ '1 T s e O—it—0

His ' T

ws) -

ﬂs( figure 1 - Dimensions and Circuit Diagram

L3 i{ . All dimensions fa inches.

i B 2. Leads shall be of solid wire, 1-5/3 *g long,

L H axially located; No. 22 AWG for cases .235

: l and .312 in diameter and No. 20 AWG for cases e

h{, <400 through 1 in diameter. - o
1% JTEM XAME : Capacitor, ﬁlxed, tubular

,lf mcr SECTIONS : One -
5 Vorking Voltage : 200 v de

“""Diolectnc $ paper or paper-polyestar 1'11.
-, Construction i : extended f0il type L
" Cireuit diagram 3 see Figure 1 ..o - .- ‘ .
raxumx RATE -, 3-see Tablef . O
mn‘—'—,,.a- BT i 0000/1 TS e R
TASE DATA Fn ST
Tﬁ case “,'_ . H tubnlar -etal hcmtically
5 e " sealed 5
Dimensions .$ see Table IIl
TERMINAL DATA . . .
tity - : two . el
<. Type RReE, s. axial vire lends
. Dlnensmns Tz v ot see Pigure 1 o
MOUXTING DATA .. w< .., ¢ brackets or bonding
TEMPERATUIE RATING H -55'C to +125'C

see Table III IR
- see Table IT ~

(7N [
Com Capacitor, fixed, tubular, paper ITEM REQUIREMENTS
or paper-polyester film dielectric 0000/1 -
T — 200 v d¢ _ -
| NJ L ~C-2000 1 2
Figure 1 ' S
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ﬂl‘; Symbol Iate Symbol Tolerance

HH x 3. X + 0%

P 1 X 1. L + 20%

il o .1

ill" P .01

i Table I - Failure Rate Table II - Capacitance
] Percent per Tolerance

i ! 1000 hours

(90% confidence level)

H Item Failure Capacitance!Case Dimensions
, l Nu-berl _ Rate |[Capacitance| Tolerance ,+l/32 mas
~1/16 -.005
. uf inches | inches
0000/1-562- | X, X,0,P| o .0056 K, L 13/16 .235
0000/1-682~ E,X,0,P .0068 K, L 13/16 235
0000/1-183~- | #,%,0,P .018 K, L 15/16 .312
0000/1-223- | X,X,0,P .022 K, L 15/16 312
0000/1-333- | X ,X,0,P .C33 K, L 1-1/16 | .312
0000/1-473- | M, ¥,0,P 047 K, L. - -315/16 .400
.l 0000/1-633~ ! ¥, %,0,P .0638 K, L 1-3/16 .400
0000/1-104- | X,%,C,? .10 K, L 1-7/16 .400
0000/1-154- | X,%,0,P .15 K. L 1-1/3 .562
0000/1-224~ | XX, G, P .22 K. I "11-3/8 .562
0000/1-334- | X,X,0,P .33 K. L 1-5/8 .562
0000/1-474- | X,5,0,P 47 K, L 1-5/8 .670
0000/1-634- | 1.%,C,P .63 K, L 1-7/3 .750
0000/1-105- | ¥, %, 0,P! 1.0 K, L 2.3/8 .750 ;
1 - Complete Item Nuxber w31l izclude additional &
~ - Symbols to indicate Failure R.te and Capacitance
Tolerance - ; - <z
T - Example: 0000/1 N 473 X R
EREE - Failure Capacitance
. Y= .~ " Rate Tolerance
Table III - Capacitances and Dimensions E
PA e
uo-a- Capacitor,fixed,tubular,paper or ITEM REQUIREMENTS
ver lyester film dielectric
paper-po ;00 v ce 0090/1
“oET 2 [ 2

- Yigure 1 (Continued)
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];!i ITEM NAME

-_ Dielectric

FAILURE RATX
ST
TASE DATA
~Type case
- Dimensions
- TERMINAL DATA
antity

MOUNTING DATA

. and ,312 in diameter and ¥o. 20 AWG for cases
s "+400 through 1 in diameter,

QUARTITY-OF SECTIONS

ml!a':mil]i -
Yorking VYoltage:
Capacitance Data:

. ~ Rated Capacitance

| . Tolerance

2. 300 v de

tz] <-Construction
" - 1Circuit diagram

40 20 86 00 00 00 0
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Dimensions /

! 0. AP CLAN
!‘ 910
Ji

4

]r’ The complete requirements for procurement of capacitors

bl described hereon shali consist 6f all the requirements

Ix Specified hereon and all the requirements specified in

i3] Specitication MIL-C-0000.

i

fa

'i wee »

li' = amssuse ; L ?—*_9
“ . Figure 1 - Dimensions and Circuit Diagram

i 1. All dimensions in inches, 1

! 2. Leads shall be of solid wire, 1-5/8 *1 1ong,

axially located; No. 22 AWG for cases .235

Capacitor, fixed, tubular
One

see Table 1II .
ses Table 11X

paper or paper-polyester filam
extended f0il type

see Figure 1

see Table I

0000/2

tubular metal, hermetically
sealed
see Table 11X

two LT
axial wire leads
see Pigure 1
brackets or bonding

PrRTIY
et e B X8 R

NS

SRR ASCInc

. u.wam,mvmmwmvmmmwnﬁﬁ: "

L ae 80 00 00 00

TING

~55°C to +128°C

A [
L:f- - -- |Capacitor, fixed, tubular, paper or ITEM REQUIREMENTS
.27 " lpaper-polyester film dielectric 0000/2
o K] - —_—
L MIL=C-0000 1 2

Figure 2
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H'; Symbol Rate Syabol | Tolerance
HH X 3. X + 10%
ma X 1.1_ L + 20%
i il P .01
i

x Table I - Failure Rate hblo 11 - Capacitance
gr Percent per _ 'l'ollruec
1 1000 hours
-{:{f (30% confidence level)
L] LN
i ~
!,.i Item r;:lm Capacitan Carg:citqe. Case Dimensions
Humbder: te pa ce erance -
m, : - (a21e | o208
" o0 R 4 ing:hn inches
ﬂ 0000/2~472~ | ¥,X,0,P .0047 K, L 13/16 |5 .23
lf '0000/2-153- | M,¥,0,P| .01S XK, L 1516 | .32
‘ lf‘. 0000/2-223- {¥,¥,0.p| .02 K, L 1-1/16 | .312
0000/2-333~ { M. NX,0,P .033 K, L 41-1/18 |, .400
- §ap}|{ 0000/2-473~ | M,X,0,P 047 '} X, L S{1-5/32 | ,400-
t:{} 0000/2-683- | M,¥,0,P{ .0C3 K, L 1-13/32| ".400
g[ 0000/2-104- | M,X,0,P .100 K, L 1-1/8 .562
0000/2-154~ | M,X,0,P .15 - K, L j1-3/8 | .562
~ 1§ 0000/2-224~ | X ,X,0,P 22 - K, L {1-5/8 | .562
.~ {1 0000/2-334~ | ¥, X,0,P] .33 K, L 1-3/4 | .670
<+ 11 0000/2-474~ | X,X,0,P| .47 X, L 2-1/8 | .750
0000/32-684~ |-'%,X,0,P .68 . K, L 2-3/8 .750
0000/2-105~ | ¥,%,0,P 1.0 K, L 2-1/8 |1.0

Tolcnnco -

b Complete Itei Numbsr will include additional
‘symbols to india.{fto rulnre Rate md cnylcltanec P

e N

Capacitor,fixed,tubular,paper or

; paper-polyester film dielectric
AP

N oS e 90
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Pigure 2 (Continued)
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(2) Specification: Whether a separaie specification will be required
for every tem depends on the pature of the itém. It could de so Simple Zatall re-
quiremests, including sawmplingasd ias  jon, could be placed on the I': m Require-
ments Sheet. In that case, a separate specification would not be requisad.

(3) Application Data Sheet: For some items, it may not be necessary
to prepare Application Data Sheets if (a) no application data are necessary % ensure
optimu= use of the item or (b) if suitable arplication data already spresw in gother
form (e.g., Mechanical Engineers Eandbock, ed. Liorel S. Marks, New Yark:
McGraw-Hill Book Comparny, Inc.; Mil{ Banchock Electror Tubes Teckrdi. as
for the Apclication of in Military Eﬁ%mmmm.

See Mxre 5.)

(4 Military Standard Sheet: Whether a Military Standard Sheet (MS)2
is prepared, and depends on owing factors: i
- (a) Whether, in the case of tem Requirement Sheets prepared by
an indusirial association, it has been possible to select tha Usted
varieties of {tems so judiciously that the selaction ' not only supplies all the varieties
needed for immediate désign but represents only those varieties that are most
desirable for future néw use. In these circumstances, no Military Standard Sheet

*’ (b) Whether standardization (Iimiting) irformation 1S avaflable at
thetlm)ethlﬂlihryServices issue the tem Requirements Sheet. (See
302.7. Vo RS et R oA T W TR ¥ ol = LY DA VA

B .
et Spa 8 s
¥

P B
3 R, - 3 3 Y
B i Gusd e T H %

CEREERENR) Mihe Standardization (limiting) study is completed by the
cognizant Service after the Item Requirements Sheet is released, then a Military
Standard Sheet shall be issied at that time to indicate the desired limitation of items
for new design. A Military Standard Sheet, if issued, shall indicate only that cer-
hinitemorlﬂmllydescﬂbedmdhrh!chpnrtmmbersmass{gmdonthe
Ttem Requiremenis Sheet shall be standaxd for new design. 3 L

.12 iteu‘:‘(Pa.rt) Numbers; Please notstlmt, in this document, *item mam-
ber” does not mean the same as "Federal Item Identification Number® (FIIN).

= o
LR o A e
TR -y

SR e S e

o e e o A S AN e & S S A e

R o e N CaEwer :«,%;z,‘.g&«was ;w,,efi»g;;;,{_‘é;;;'4,":-5;‘.:;{:21',‘< L
- Based on a careful study of the advantages and disadvartages of doth - !

cant” (coded) and *nonsignificant” (sequentially sumbered) zumbering systems, and
because Hems covered by military and industrial spectficaticss vary so widely, it
is probable that both significant and nonsiguificant item numbers will be required,
(Section 3.2. 6 provides for the use of both significant and norsignificant nambers,

altbuqhﬁ:_e'eg:mphs in Figures landz depict only the significant numbers. ) .

- — PO
- LI

ZHere, "MS" means 2 "limiting® document, not a *describng® or ™dentifying®
one. ° . N oL - i

- - .

3Here, agaln, the MS is "limiting® and not "describing,® since the ftem kas
already been described adequately on the Item Requiremerts Sheet.

19

i I

- .

X e g gh e,

T gy

- —————— by

- —————




A e

......'l. «r:l:.ll\..v..:l A-l L,.v,,v..l.r,t“! - o PR e e et e v e wn ua S
! .:,...411.31«9.4“«‘.31#\;

-~

" “juewnsop sy3 jo § uojjoes ,,‘syusuodmo) AI1%3}ipg 105 uUolUSUNDOQ
jusmeandoxd pus usise( jo uojNavdesd oY) 105 SUOIIONIIEUY puv wiog jo SUININOue RALON

por- i .
L-ALB-1IN $OL-N
tAq peutzeq zOZ-W
L-AL8-TIN sSUOIONIIBUY
:Aq peujeq (*oBujmuap :4q peujjeq
yons £Aq peqiios
Jo10 (g) =0p 03% ‘ayduwxe 10} 18171 monpoxd peirendd (¢
edoteauy (o ‘g109081u02 ™ixv0)) josyg wjuqg uojeoyddy (g .
1013U00 unjNILIIdedg Maw Sujanoemuey jooyg sjuswexinbey mey (1)
103ju02 edanog (u)
uoweInd03g (g) sjuemsindex sjusmesinbox
Bupsnpumuey (1) ’ usisep eujjep oL esusmaozred eujjep o1,
imed J
AL, 1 : < .
Jopenuod v (z) uojeioosse uy (g) :
uswiawdes Aaeii v (1) 101081ju00 ¥ (g) | N
wewmrndeqt AN V (1) | N
. 1Aq weyg i B
uR 30} SIN|Xe peeu dijideds {AQ wie)) uw 30} pesu dijdede : R’
® 20 peandezd shnmvaq 8 0} J011d peawdexd sSuimva( !
( |
— .
20L-N 208-N '
sSUOjOnLIeU] goT-N «SUOHIONLISUL ‘
:Aq peugjeq :4q peujjeq 1Aq peuijeq :hq peuijeq 145 peuyjeq
J9430 seanpedoad jeeys ‘yooq SR00qPUeH L L] sNujanag
eDuUNUSUIN Y sEpanpue)g




- = e - S Nt “

; Both simiftcant and mensignificant sambers shall de prefixed by iz *address®
] . to the apglicable spevification. In a military specifi atict:. the ad **ess shall con-
1 1K sistcf:
' )

e ——— ;.
— ——

e . ———— e

(1) ‘:e numerical perton of the specification’s identification, f
(2) 3 mack v indcste a ssparatien (/) or (+) aznd !
(3) 2 zumber o identily the particular yre or style of the item. :

’.; Feor examgle, "STST/2 Zor the seccnd siyle of ralay desarided by Specification MIL- . '

f « ]
R-3757; ar, in the case of an NAS (\aﬁoul Aircraft Sta..é.rd) specification, "NAS- ' .
72z When the complete specification requirements kave been placed on the Item ‘ , -
Requirements Sheet, a specification rumber shall be assigned, together with */1,* ; C
' 1 1o fdentily the Item Requirements Sheet document number, This rumber skall con- i P
' i : stitute the address of individual item numbers on the sheet. The final portion of
. the number may be either signiticant or ronsignificant.

X e

G

| ! 3.1.2 Relatonship to Specificaticn MIL-D-70327: Many questions have been 5 |
L} raised recently concerning areas of apparent corflict between these instructions and
. * the requirements of Specification MIL-D-70327, "Drawings, Engineering and Associ- ‘ §
; X ated Lists.” (It should be noted here that, ifsu.heonﬂiﬂsdidexist, there would .
: , also be conflicts between the "M™® manuals and MIL-D~70327.) These questions
' arise because (1) some of the documents described here are similar io those de-
! ; scribed in MIL-D-70327, (2) the recommended numbering system ditfers from the

: system referenced by MII.-D-70327 and (3) the relationships of elements of the

over-all Depariment of Defense system of technical docnmentaﬁon have not been g

e M-uv—m\- A
e . ’.,ﬂ:.ht..;, SOl
PR NP NORE
i

'Ib remove qustiozs of conflict bet'&n these instmcﬁons (and the various o
*M* marnals) and MIL-D-70327, it is recommended that relatonskips between the T . :
various areas ottechniwldocumennﬁoninmeDepartmenthefensebedeﬁned

. asshownonChartI.

3.2 Ilem Requ:lrements Sheet.

oy

3.2.1 Purpose: This section explains and stancardizes the format in which

E

¢ J an Item Requirerents Sheet for military parts shall be prepared. 'I‘he pnrpOSe of

f ‘ the sheet stall de to provide: N rE
i

Ry

’ e T ‘
A e B4 A B TR Smameta i SR

(1) A de.,cripﬁon of the 1tem
{2) A statement of requirements for the ilam

“(3) Atechn.calreferenceiordesignpersonnel - L
: (4) Anitemnnmber - R Il .

.,‘,t,.; ’-‘;-‘

-
- o iy

3.2.2 Deﬁniﬂon: The Item Requiremenis Sheet shall pment, 1n a simple,
short, clear and accurate description, the technical requirements of items that are

used repeatedly, arranged in a simple tabular form. It shall contain the £ollowlng
irformation:

[

. . - ’ :
(1) A paragrarh referring to a specification (if applicable) as follows: 7
The complete requirements for procuring /flem rame/ described bereon

shall consist of all the requirements specified kerecn ard all the require-
ments specified in Spectfication /cumber/.

- et ema———

ot e s ————y
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{2) Desicn and performance (detaii) requirements pecaliar to the items,
(3) Reliability informadon, if this is a specification requirement.

(4) Compglete deseriztion of {tem, according to the Federal Item Iden~
tiecation Guide,

(5) Nem numbers.
{8) Document mumber of tem Requirements Sheet

3.2.3 Characteristcs: The Item Requirements Sheet shall ave the following
characteristes:

Q) R shall be the primary procorement dat;nmeut.

{2) It shall rormally be used, prior {o the actnal need for a specific
design application, to describe a series of items which are similar, warying only
mtbegrmhﬂonotpkysicelsizesofelectﬁcalormechnmlmnes,mdwhich )
may be considered suitable for mnnyappnaﬁoxs

.“."1. PPN
[pe et

@) nr shall containa simple dnwlng ot the ibam, when feasible, .
Qether with a tabanlation of its characteristics~~physical dimensions, electrical and ’
mechanical values, ete. Configuration dimensions that affect mﬂng or appli-
caticn shall be sPeciﬁed with suitable lnlerances.

oy T 7 N .
;‘.,..:w..m - ox) v_“,.,,

") meﬁemqeormue-ugectmenemsustedsmn

( generally
beumihdcnbbythepreferenﬁal valmustsprspnredandusedmrthseitems R
by e ndastry. - nn AT X

(5) Altlnughthetabulaﬂonwﬂlqenenllyﬁx:ludemmbersforthe -
items, oncerainkindsofiﬁemsthemmbersmaybeotaeodedtypeandsommt
be listed. In this care, intormatlononfnrmingthemshallbeg'lveninaseparata
paragraph. . N T =

Y

(6) nsanlcontainmrequirementthatismtmonihoredbyaninspec

Hon specified either onthenem Requirements Sheet orinthe referenced specifi=
ea.tic(n. el o p T I e X
b2 a4 «A - M } "'!""’"" M',‘vx-,"» ir \;h:’:, ”;:.; Q*‘h

# (7) Itwmmrmanybeprlntedononesmeofanaxm}qnchruum
sheetsoas!npermiteasyreprodncﬂon, oL .

3.2.4 ?ormat: The Item Requirements Sheet shall be in the Iormat {Hus- .
trated by Figures 1and 2. N s g

it
U S

3.2.5 Document Numbver: The document mmbey stzll be eomposed of. the
applicable specification mnmber followed by a2 dagorcal mark (/) and a "dash” number
(i, 2, 3, etc.). 'I‘hedashnnmbersshanbeassignedsequenﬁallyasnewnem )
ReqldrementsSbeetsareprepared. ¢ e B

. R L
(= LTy L e
e

3.2.8 Item Numbers: Item numbers shall consist of the Item Requiremenis
Sheet number plus an additioral dash number. The dash mumber may be either a
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nonsignificant or a coded number, depending upon the total zumber 124 the rature
of the items to be listed.

(1) Nonsignificant zumbers may be assigred if the items' naizre
permits and if the total zumber cf {tems is small erongh that the assigment of noa-
significant numbers will allow all infermation, including the ilem numbers, o
appear on two sheets of zaper,

T T Smmer an T AT T Gde T

(3) It a coded number is required &= ‘e {%am, the code and the fro- ¢

cedure for esioblishing the {tem number shallbeex;:hinedinasepnnte parsgrach.
(See Figures 1 and 2.) :

(3) If it can be decided which items should be “Stancard® at the Hme ;
ofissuance, then these items can be so identiffed by an asterisk cr cther symbol. g
In this case, no separate mmsumdﬁnet('umiﬂng'docnment) need de is-
sued for the items.

3.2.7 Use by the Military Departments: The Item Requirements Sheet shall
be used by the Military Departments when they find i necessary to describe items \
that can be readily procured and are desirable for repeated use in their equipmernts, '
both in new-design and replacement applications. )

3.3 Part Specification.

3.3.1 DPurpose: This section explains and standardizes a skeleton format in
which specifications for parts shall be prepared. It is not complete in itself but
shouldbetsedasaguideintherevlsionotprssentDeputnmtotDefense 'M'

manuals,, - RiEe oy N ] - i
i #ﬂ’ﬁi‘,{ o »mfma‘».« W S oy w2l e A P NN N
e “v.»...u?‘-m o wh e A e me, B mr———RTY

78.3.2 Deftnition Aspeciﬁcaﬁonisamtotthedxnmentaﬂonrequ!:edm :
describe clear’y and accurately the technical and reliability requirements for any !
item, including (1) prescribed methods of inspection and testing o determine that '
the requirements have been met and (2) requirements for pachginqandpacﬁnq,
markinqorotherwsenﬂalcharactaﬁsﬁ‘s

3.3.3 §pgg_iﬁcaﬂon: Ape.rtspeciﬁmﬂnnshanbaveahadinqands}nnm- ‘
sist of six numbered . It may also contain approprme concludinq material,

muﬂésofmeéécuonsshanbeas.ouows o SR

i =,

- - - A et .
s - s 1_»3‘.&‘ T k

w(l) Sccpe PR A o
{2) Applicabie Documents
(3) Requirements
(4) Quality Assurance Provisiors
(5) Preparadonfor Delivery
" (8) Notes

IR
¥
¥
&

The subject matter shall be praented within the scope of these sections so
that the same kind of requirements or irformation will always appear in the same
section of every specification. I there is ro information pertinent to a cerfaiz sec-~
tion, the following sentence shall appear as a numbered paragraph below tte section
heading:

*This section {s not applicable to this specification. *
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3.3.4 Xinj, Class a:d Subelsss: These Istructers are concerned with
specilfications classifad as cuilred I the folicwing four subsections:

.

3.3 41 Xind Pur?specificatiors are classi®ed as commedity '
Specifications. Commodity Specifications are divided &lo three grouss of pro-
qressive structoral complevity--materials, products ard aquipment, Within these .
groups, rart specifications are classified as prodicet specifications,

e ene

3.3.4.2 Class: The specificailors of intarest here are classified as
geceral specifications. 1re cereral specification covers requirements common o
various commodities; by including requirements rertaining to a series of different o
types of commodites in cne specification, charges in common requirements can be '

e  aggpee—, L

v o r oz g
[ ]
Ll gl b ag F LTI S R

i : 3.3.4.3 Subclass: Specifications are classifled as either perfor- !
‘ ‘ 3 marce or design specifications.

. i (1) Performance specifications express requirements in

1 the form of the output, function or operation of a commodity; the details of design,

S 5 fabrication ard intarwal workings are laft to the manufacturer. This type of specifi-
‘ cation should cover required performance rather than optimum performance and

would ordinarily be employed when information on design details is not essential.

Neasy

\

v e

: (2) Design specifications4 contatn all data recessary for t
the production of the items covered. Normally, this includes detafls of matertal, - )
composition, physical and chemical requirements, weight, size, dimensions, etc,
Wken feasible, design specifications incorporate design requirements by reference
to design drawings. Design specifications establish the exact features of design to
beusedinthema.nnfacmreofaprodnct, exactly as a production drawing estab-
Hshes the features of limitations. )

When other than over-all system interchangeability is affected and it is neces-
sdry io specify detafls of design, such as the interchangeability of minor component
parts (so that the components of one manufacturer's prodnct will be interchangeable
with those of another), this method of presenting requiremerts may be used., Tke
use of design specifications skall depend upon the desirability of controlling the -
desicn in all respects. They should cever be used unless it is impracticable to
define. the requirements in a performance specification.

-

PO S o Act Wets deka e e oy ety e
o

P P T

4Design specifications may include performarce requirements; when such is
i the case, extreme care must be exercised to ensure that the design and performance
. requirements are compatible.
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3.3.5 Generai Mstrackicns on Format and Style:

3.3.5.1 Pare Size and Identiicaton: Speciffcaiions shall te printed
om 310§ -inch paper. ATl ssges Shall be numberad, aad the race number shall ap-
pear at the lower richt-hand margia of the odd-numbered pages and the lower leit-
Pand marcin of the sven-mumdered $ages.

The specificaticn zo=mber (see 3, 3, 5. 15) shall agrear ca all pages at the ugper
richt-hand margin of he odd-cumbdered rages and the urper left-hand margin of the
evex-tambered pages.

3.3.5.2 Puncthation, Spelling, etc.: The United States Government
Printing Cffice Style Marnval shall be used as a guide to purctuation, spelling, word
compounding, capitaiizstioe, etc. When the irformation desired is rot covered by
the GPO Style Marmal, Webster's New Interratioral DicHorary (Unabridgaed) shall
be vs~id.

3.3.5.3 Abtreviations and Symbols: The arplicable military stand-
ard abbreviations and symbols shall be used. The oniy abbreviations employed
shall be those in common asage and not subject to misinterpretation; and they shall
be used only when they effect 2 gemine saving in space. Words and terms that
seldom appear should not be abbreviated. The first Hme an abbreviaton is used in
text, it shall be placed in parentheses and shall be preceded by the word or term
spelled out in full, e.q., pounds per square inch {psi). This rule does not apply o
abbreviaticns used for the first time in fables andequations.

'l‘heonlysymbolsﬂntsbouldbeusedintextare'+" 'and"t"toexpress

rangesortolera.nces Oﬂ:ersymbols maybeusedinequaﬁom and tables.
- N --f-;":.-\ ‘m‘ ~ * i""""‘""‘*”’

: ©3.3.5.4 M :.achparagraph, orgenera.lheadianorasub—
paragraph, shall be given a aumber, and these numbers shall run consecutively
within each section. Each paragraph and subparagraph shall be given a heading;
this belps restrict the conterts to pertnent information. The same headirng shall
not be repeated in the main paragraphs in a section, although the use of duplicate
subparagraph headings under different paragraphs may sometimes be unavoidable.

'Ibesequenceafsentemswit}xinaparagrzphando!mgmphs within a
section shoald be logical, so tkat &ze relat!ozship of the document’s parts 15 clea.r

: 3.3.5.5 Crxss Refererces: Cmss rderences can cla.r!fy the rell.-
tHonship of parts within the specifications and may help to avoid inconsistencies and
uncecessary repetition. In referring to paragraphs within the specification, only
the applicable paragraph number shall be used; the word "garagraph® shall not

3.3.5.8 Reforerces ip Other Documents: The reason for referring
to otter documents is to elimirate the repetition of requirements and testd that are
adequately set forth elsewhere, While it is generally urdesirable to repeat in the
specification anything that agpears in a referenced document, rejetition {s some-
Himes permissible if the specification {s ‘hersby claritiad, For example, a re-
quirement in a referesced document may be repesated in section 3 of a specification
(provided ttat the excerpt is brief) in order (o have 2 requirement corresponding to
a test procedure specified in secton 4 of that specification.
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Since parsgraph, table or figure zumbers may be changed in subsequent re-
visions of a referenced decument, Jdescrigtive terms rather than sack numbers

shall be used. However, test-method sumbers shall be used, e. 3., Standard MIL-
STD-2Q.

Care should be tiken to cover in the specificatica any special Jefails called
for by an sppiizadls Jocument, Simzza ac&f‘COﬁfiﬁ'&d specification is more usable
than one; requiring reference to a numbder of documernts (which, in kurn, generally
refer l0 several more), reférences shall be restricisd to documents that ave
specifically and clearly applicable to the specificatica.

3.3.5.7 Commonly Used Words and Fhrases: With respect o cer-
tain words and phrases that are used repeatedly in all specitications, the following
rules skall be observed:

(1) and/or -~ The use of this pbrase shoald be avoided.

(2) 2s specifted in )
conforming to the requirements of } ~= These
in accordance with the recuirements of)

phrases shall be used in citing applicable documents.

(3) shall )
sho ma --Thewotdshallsbanbeusedthrough-
will

- [

out the specincaﬂon wherever the siahementis inhendedb)behindinqonﬂ:econ-

tractor or vender., Tie words should and may shall be used in siatemenis that are
not mardetory in essence. The word will beusedinadechnﬁonotpurpose
onthept:toithepurchaserortostataanexpectedresult.

In peqative statements, the phrase is not required shallbensedinsteadot
shallnotber-qu.*gd.

-~
-

4 s 2
-- These words shall be a.pita.uzed only
bullet!_nl .) )

when they immediately precede the des'.,..a..on cf the :bcument, ior mmple 'This
specification supersedes Specification MIL-- -1001 "

...fh

(5 geciﬁed in ) -— 2
for compliance with) These phra ¢35 shall be used

in references io another paragraph within the speci..mﬁon. When a figure in ¥.2
specification is referenced, the phrases shown on or specified on shail be used.
For the sake of achleving uni!ormity and exactress throughout the specification, the
word specified is generally preferable to others such as: prescribed, described,
establisked, desigmated, indicated, etal.

(6) unless otherwise specified -- This phrase skall be used
only wkten it is possible to clarify its meaning by addirg in the purchase order or

28
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herein Cr coe or more Speciﬂc caragrach Lamders It the specifeation. When used,
the parase (andaccompanyinqreferer..,) shall »e placed at the deginning of the
sentence, if possible,

(7) In stating positive Umitations, the shrase should be *The
diameter shall be nct qreater than ...."

3.3.5.3 Tolerances: Teoleranses shall de specified; except wteua
maximum or minimum value, or both, sxe Sossidered prefaratie or ghen calyan
ate value is required. ‘Ihef:sect"*esy shel *4* stall be Hmited & e
expressionotmlemmiromaspeaﬁedm:e. Gezerally, olerarces skail be
expressed in the same terms as the specified wlue, 2axd they should be consistent
with respect o significant fiqures; the resder should not be unnecessarily required
to work arithmetic problems.

) &3.59 Defiritions: 'meinchsioncfdeﬁniﬁminspeciﬁcaﬁms
can often be avoided if the requirements are properly stzted. When the meaning of
oneotmomtermsmustbeestabﬁshedintheweciﬁaﬁm Sefinitions shall be
phcedtnthetaxtvheretheyuemostmefnlhtherﬁder

3.3.5 10 InfomaﬂononConmmlauiAdmmistnnve Matters:
Momaﬂonmsqemmumtssmlm&emmmcmmmsﬁnqotmeeom-
modity shall be placed in section 8 ocely,- and it shall be restricied o what is con-
sideredrennyimporhntmtheuserdthespeciﬁaﬁon. . )
3.3.5 11 FL _mAﬂqureisapichm"rgnph&atrepmsentsa
clearerandmoreaccuraiathscﬂpﬁm&anmof.herﬁsebepmvt&d. When vsed,
& figure constitutes an integral part of the requizements of a specification. '(Fig-
mshouldmtbecsm’usedwﬂhnnmberedandoated&aﬂngs, 'hinhwonldbe
nstedinsqcﬁonZasreferemsonly.) O

B R AN \r-~('~5 £l "‘i.\»;t »vlvc,’_‘;a.'

Eachngareshonldbeloatedfono'm, or within, t‘.:epuagraphconmning
a reference to it. All daia on a figure shall te clearly related ‘o, and consistent
with, the text of the assoclated Al fiures shall be titled, and they
shall be consecnﬂvely zmmbered wiﬂ!Arab'ic mmerals.

-

< 3.3.5.12 'I‘ables Atahleisanoruerly, concise arrangement of data
inunesandeolnmnsandshmﬂdbeusedwbendatacantmxsbeprsenbdmore
clearly than in texi. The contents cf a 2atle should te organized and arranged to
show clearly the signifieance and relationship of the Gata. Whenever possible, the
hasicnlemeniskalchdaamotherwhmmrelatehoﬂmnmnyshmm&phwd
intheﬁrstcolnmn. o

N - P
BT -

Aiableshouldbeloatedfonnﬁ:q, orvitlzin. ﬂ:emheonta!ning
reference to it. Data included in the text of that paragraph skall not be repeated In
the table, and the table's content shall be restricted to data pertitent to the associ-
ated text. Each table shall bave a Htle fndicative of its contert; this helps avoid

the error of Inclnding unrelated data. All tables shall be coxsecnﬁvely nnmbered
with Roman pumerals. )

(For information on footaotes to fables, see tte foilowing paragraph 3.3.5.13.)
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3 3.5.13 Footnctes: Feotnotes io the text should de used soaringly.
Their rurpose is o convey adaiticral, nonessentlsl informatica it is rot properly
a part of the specification's -eq..:.rements. When such ifermatica must be included,
itwmnmma&duamﬁmmwﬁmsd%smﬁum and 2
refersnce to it can Ye arprocriately lccated alsewhere if necessary.

Fooinoiss o text shall be consecutively numbered with Arabic numerals
roughout the specification, axd sach shall appear cn the page ccataining the refer-
ence to it

Footnotes i ablas may contain mandatery informaticn that cannot be pre-
sented as data within a table. They shall be numbered separalely for cach table and
shall be placed within the lnes exzclosing it. .

3.3.5.14 lan le: The paramount consideration in a specifi-
caton is its technical essence, and this should be presented in lanquage iree of
vague and ambiguous terms ard using the simplest words ard phrases that will con~
vey the intended meaning. Stipulation of essential information skall be complete,
whether by direct expository statements or refererce lo other documents. Consist-
ency in terminology and organization of materiai will contribute to the specificaticn's
gereral clarity and usefulness.

3.3.5.15 Specificaticn Number: The specification number shall be
established according to the appropriate one of the two following procedures:

(1) Industry specifications: The rumber shall be prepared
by using 2 distinctive group of letters, a hyphen (éash)arda se@ent:lally assignpd
dash number Examples are NAS-7 SMC-2 SAE-43

- e () Fu...:re military speciﬁcaﬁons. The identiﬂaﬁon num-
bersha.nbepreparedbyusinq'm- * plus the letter desigrating the type of com-
modity covered by the specification, plus the 4-digit Federal Stock Code assigned
to the item covered by the specification, plus a sequentially assigned nomber, €.4.,
MIT.-M-61051, to identify the first specification that would be written for "Motors,
electrical, " Whose Federal Stock Code is 6105,

3.3.8 Hﬁ@g_ Thespeciﬂmﬁonhmdingcoxsistsoftbefonowingmts

(1) Security classification o
{2) Number and approval date e
- {3) Supersession data T v

N

() Title : s

3.3.6.1 Security Classificatior: I the materialina speciﬁw.tion
falls within the category of security icformation, as defired by Depariment of De-
fense requlations, the proper security classification shall be determined and printed
in capital letiers not less than one-fourth-inch kigh at the top and bottom of each
page. In addition, the following statement shall be printed at the bottom of the first

page:
This document contains szomaﬁon affecting the national defense

of the United States within the meardag of the Espionage Laws,
Title 18, U.S.C., Sections 793 ard 794, The trarsmission or
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the revelation ¢f {is contents In anysmanner ‘o ar arauthorized person
is prohibited by law.

3.3.8.2 Xumber and Atyrcval Date: The tumber &f the stecification
(see 3.3.5.15) shall be placed immeciately telow the iop margin did inside the
richt-tard margin of the first page. The cale on which the specification was ap-
cmved stall be placed on tha naxt line balow, expressed as follows: dav of month,
onth 3zd year (e.g., 2% fuze 18<0).

3.3.8.3 Surersession Dats: When arclicable, the word *SUPER-
SETCING™ and the numberis) ana cate(s) cf superseced specification(s) shail be rlaced
on cersecutve lines béiow the azcroval Side. Wheén more than three specificaticns
are surerseded or when 2 speciication is superseded in part, the staterent “(See
secticn 8.)" shall be placeqd below the word "SUPERSEDING" and the pertinent in-
formation shall be placed in secHen 6.

3.3.6.4 Title: The title shall consist of the basic rame of the com-
modity or grocess coveraed by the srecificaton, followed by the mirimum number
of modifiers necessary io distinguish the specification from others on similar sub-
jects. The item name of the commodity skall be in accordance with the Federal
Item Identification Guide. The plural form skhall be used if the specification covers
more than ore type, ciass, etc., of commodity or process; otherwise, the singular
form is esed except when the only form of the word is plural.

3.3.7 Section 1, *Sccpe™:

3.3.7.1 Gerneral: General information concerning the a,phabmty
of the commodity or process covered by the specification--and, wken necessary,
its specific detailed commodity classification--shall be placed in the apprepriate
subdivisions of section 1. However, information properly belanging in cther sec-
Hons, such as detail requirements or intended vse, shall not appear m sect!on 1

SRR T e e s B R R

3. 3.7.2 Statemest of Sccpe: The first paragraph of sect!on 1 shall
contain a brief statement of the specificaticn's scope; this shall consist of a clear
concise abstract of the specification's coverage and may include, whenever neces-
sary, irformation on the use of the procuct--otker than specific and detailed ap-
plications, which are more propérly a part of secticn 6. This statement shall pro-
vide a complete and comprehensive general description of the product, in terms
easily interpreted by mazufacturers, contractors, suppliers a.nd others familiar
with the applicable termimlogyand traaepmct‘lces. e K

o [.
e ‘«J: M; - e LA, .. -

Specifications for items af established reliability shall define in this sectics
the bases fcr the specified reUabﬂity levels, .G, Y percent ,er 100 hours at x
peroentconﬁdencelevel. v : .

PN L. - ..«-1,

3.3.17.3 C':.assiﬁm.ﬁon. 'n:e second ;m'a.graph of section 1 shal. con-
tain classification desigratiors; #tenever rracticable, those previcusly esiablisked
should be continued. ¥ ckarces are desirabls, refererce shculd be made o section
8, which skould include irformation relating the new desigrations ip tke previous
ones. The designations estanlisked in section 1 skall be used corsistently through-
out the specificalien. Wken crnly ore class¥icaton is covered by the specificaticn,
this infor nation sha!l be inclnded in the first paragraph of secticn 1, and tbe clas-
sification ;aragraph shaii o omitted.
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(1) CoZizg: ¥ coding is used on the applicable item require-
ments sheets as a part of the item numbers, it should be explained in the classifi-
caation raragraph.

(2) Types, classes, grades, ete.: One or more of the
classification terms defived in (a) throvgh (1), which follow, may Ye uséd to classify
the commodity. The sigrificance of each desicmsticn used should be axplained
briefly in the classiffcation paragrach.

(a) *Type® implies differences in lixe commodities

with resgect to design, model, skape, etc. Type shall be designated by Roman
oxerals, for example, *type L*

(b) *Class”™ implies differences in mechanical or other
charscieristics of commodities with the exceptioa of those that constitute a diifer-

ence in quality. Class shall be dJesignated by Arabic numerals, for example, *class
1' -

{c) "Grade® implies differences in quality of a corn-
modity and shall be designated by capital letters, for example, "grade A."

(d) *Composition™ shall be used to differentiate com~
modities that are classified by their chemical composition. The designatiors shall
be in accordance with the applicable trade practices wheénever féasible.

(e) 'Style" shall be used to deslgnate a dffference in
design o appeamce. ) . cep

- e

P
et T ;u' . N -
PO "’n&g:‘.."

Ser 'fw:m ) Otherherms-fftheforegoi..g!e...sdouc.a‘.e- T

quately describe or clasify the diferences in commodities, other terms may be 5
used, for example, color, form, weight, size, power supply, temperature ratirg, o
condition, nnit, enclosnre, raﬂ..g, dnty, izsnhﬁon, k:lnd, variety, etc. oo

(3) Fafiore rates: The specitic applicable faflure rates B

should be indicated, together with any reqtﬂ.red symbols for their designatonps in
item numbers.

3.3.8 Section 'g, *Applicable Doctm:ents": Section 2 shall contain a list of
all the documents--and only those--tbat are referred to in sections 1, 3, 4and 5
of the specification. References appearing on figures shall be included, but those
appearing cn supplementary documents, such as item requirements sheets, skall
not be included. The list shall be arrarged (1) by type of document {specifications,
etc.), (2) by series under each type (military, etc.) and (3) by docurment number
under each series. 'I‘hesequenceofnsﬁngbysa:iw shau be as follows:

Federal

Military

Afr FPorce-Navy Aeronautical
U. S. Army

U. S. Navy

U. S. Air Force :
Naticnal Bureaa of Standards
Nongovernmert crganizatons

2)

e o oS o i Sl AN A s SN s e, ) S B4

PREES waw s

PRy,

L

LG o
f . ,
oy A e e 3 ke Y e e

¢

e o s

—— et p2 1y

P
v o S
k
il oyt
-

s

R,

A e B A A Gt p 8 m 4 ST

RACSPUTARIUES Nt S
e e ———

2
£



3.3.8 Sectizld, "Requirements"™:

8.8.8.1 Geperal: Secticn 3 shall set forth all essextial requiremesnts
for the chysical and performance characteristics of tke. cc:n:nodxty covered by the
specificaticn. The centent stall be so clenrzy axd doncisely worded as o previde a
defi=ita basis for seiecton & ‘Re, commodily ¥ any- *eq..irament iS not met, When
both'z general spesiogHon and Several item requirements sheéets are precared 'o
cover sevenl types, classes, ete. of one commodity, the réquirements apgplicatle
o all tydes, classes, ste., arzplaced In secticn 3 of the gereral specification, and
the requirements agelicable only to individoal tyves, class&e, etc., are placed cn
the izdividual item requirements sheels. Section 3 shall include a statement of re-
quirements covering the izformation cutiined in 3.3.3.2 through 3.3.9. 11 (which
follow), as appiicalle to the specification.

3.3.9.2 Detail Requirerhents for Individual ltems: Requirements for
individual items skall be placed on item requirements sheets, and the first para~

_ grach of sectica & skali 'pédtytmsasmuns:

3.1 Detail 'equ:!remems for inctwidnal Eommodity? De-

tail requirements (incloding failure-rate levels) or except-

tions apolicable to particular /commodity/ sball be as

specified in the applicable {tem requirements shéet. In

the event of any conflict between requirements of this

specification and thg item requirements Sheet, the laiter

shlll gvern. e

- .3.3.9.3 “g@auon. Whenqunﬂcationinspecﬁoxsarerequired
bysecﬁon4dthespedﬁnnnn, thesecondpnngraphofsecﬁonsshanbeas -t
’O“"ws .- ~<v,w4a""“" - "";‘TV e ) . ;

- - e
- e :.‘H (’ o

- .
v -

MR L
v.ﬁq Lo

3.2 cation, /c‘:ommodiq__nnmshedmdertm :

. spe jon shall be a product which has been tested and :
kas passed the qralification tests Specitied in /appropriate
snl;:a;ngrapbsofsecﬁong

3.3.9.4 Material: Requiremests covering the materials or parts to
be used in the commodity stall be presented under the heading "Material, * except
where it is more practicable to include the information in other paragraphs. When
ltisnecwsarybspecﬂyindetaﬂonlyonemaﬁer!alorpartotﬂxemateﬂals the
follo'inggeneralmainmgraphmaybeused: o A
ST - gmrm/ N'ﬂwv’« “"' E
3/-7'l‘hemater!zlforeachputshaubeasspeciﬁed
herein. Bowever, when a definite material is not speci-~
ned,amatermsznnbeusedrmchwmemmethe/&m-
modity/ o meet the performance requiremerts of this
specification. Acceptance or approval of any constituent
matertal shall not be construed as a quarantee of the

AUV S

£ . S

acceptance of tte firfshed product. ' e

3.3.9.5 Chemical and Physical Properties: Wten applicable, such
properties as composition, ccncentration, degree of acldity or alicalinity, hardress,
tensile streugth, elongation, specific gravity, etc., may be specified in detdil in

31
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secticn A In comzodly specifications, these sheald be S:‘cmnmphs under
“Materisl®; in materixt specificatiors, they shouid be main paragrachs with appro~
priate beadings.

3.3.3.8 Desicn and CozsirecHon: General requirements for desinm
axd ccostructon may often be covered :arcely oy #qures snd aMes in the gensral

I8 al e

specificatica. Delndl :equxremerts, suc.h as physical dirersioss, tabulation o
values, ate., skall be creséated in- individcal item requirements skeets.

3.3.9.7 Meéasursments: Requirements with regard to dimension,
caracily, size, volume, termperatuce, etc., shall be exgressed in units according
to estahlished rractice.  Tolerances shall be specilled where applicable and may
be {cllowed by gage sember desigrations in pareuthases.

3.3.9.3 Performance: Reqniremmtsspectzylnqthepertormame
exgected cof 2 commodity ~aybenrsentedasse:a:ate paragraphs or as subpara-
graphs uréer the healirg "Performance.” Suchrequirementsslnubesupporhed
byeor*esmndinqt&stpmcemresmsecﬂonk SR S

3.3.9.9 Weiqght, Colorand?!nm:: When such information is re-
quired, it should be stated in separate subparagrarhs under the heading "Désign
and Construction.® The specified ‘colors and firishes should geperally be in ac-
cordarce with existmgsiandards andspeciﬁmﬁcns

3.3.9.10 Name P‘!atesorP-odnctmrﬁngs In some cases, the
name plate or marking may be the only means of identifying the product, whichis
important from the stardpoint of stock, replacement and repair. All requiremerts
pertaining to name plates or markings'stall be placed urder the agpropriate heading,
with rezerer.ce to a;:pl.mhle specxﬁmﬁom, dram or standarcs

3.3.9.11 Wo p_ip; Reqniremenis relaﬂngho thedesired swrl-
ardafworkmanshipandmtmiformity, defects and the gereral appearance of the

finished prodnct shall be included in a paragraph headed *Workmanship.™
3.3.10 Secticn 4, "Quality Assurarce Provisions™:

3.3.10.1 Geperal: Section 4 shall contain complete and detailed in-
formation on sampling, inspection and test of commodities presented for qualifica-
tion or acceptance to determire their conformance to specified requirements. This
section shall contain test procedures supporting and corresponding to the require-

ments stated in sect!on 3, and whevever practicasle they shall be a:ranged in the
same order. B

- T

When other speciﬁmt!ons or standards covericg sampung, inspecton or tests
are referenced to make them a part of this section, any details specified by the
applicable document, such as requirements for method, procedure, conditions,

mountng or measuremerts, skall be specified. Noze of the referenced material
should be unnecessarily repeated.

3.3.10.2 "lassiﬁmﬂcnofnsgecdom "heﬁrst;aragraphinsecﬂon
4 shall itemize the classifications of inspections inciuded in the specification. The
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classifications "qualification inspectcen,” “accertance inspecticn® or *failure-rale
taspection™ shall be used, as arplicable, Pertirzent definitions are as follows:

(1) Iistection means the examiration (Including testing) '
of sepplies and services {inciuding, when appropriste, raw materials, componerss :
and Intermediate assemblies) o determine whether the supplies azd services con-
form ‘o contract requiremerts, which include all agplicable drawizgs, specific ons
and pyxrchase deseristions. '

(a) Examination iS an element of inspecton: it consicte
of the {nvestication (withcut the use of Special laboratory applisices or procedusss)
of surplies and sarvices to determire their conformance to these specified requize-
ments that can be thereby determired. Examization is generally nondestructve a=d
Incledes--but is not limited to--visual, anditory, cifactory, qusisiory, tactile axd
other xinds cf examication, as well as gaqing, meesuremmtandsimple plxysiul
manipulation, . . .

i
i
]
}
i
ot
i
H
!
1
i
{
)
;
i
!
5

(b) 'msung, also an eleznentof inspection, gererally
cansists of determining by technical means the chysical and chemical properties cr
elements of materials and supplies, or of their comporents, ard iavolves not so
much personal judgment as the application of established scientific principles and

{2) Qualification inspection is the examiration and testing
of a product to determine whether it conforms to all qualification requirements cf
the specification. " The objective of this inszection is normally {0 gain dpproval of
the commocity as a qualified product, either oa an agproved sources cof supply list
or on a compeny qualified products list. K no qualification ixspecﬁon is required,
itsbanbesostatedintheﬂrstpangraphofsecﬁont N

- -.-,,,\‘,M...e -
v per - The At ¥ - AW

- f:,—- (5) -Acceptance insuection conszsis of eiamination and test-
ing o determine whether the commodity conforms to certain specifled requiremmﬁ, ,
a.ndthisixspecﬂonservesasabasisformeptance L L R T

*‘:.: wu,,', .. ,_é‘n-;;w ~ e

o - ! e

(4) Faﬂnre-rate inspecﬁon s the enzmnat!on and testing
of items to enable the accumulation of life-test data over an extended period of
Hme. These data, gererated from acceptance testing and an extension of those
tests, are used m determining t.he items' speciﬁc failure ratas.

LW

- ').... -
'~¢~r* RN ere W

b
3.3.10.3 Test Conditlsns, Equipment, Facilites, efc.: Information i
otﬂﬂsmmrerelaﬂmtoanustsshaubespeciﬁedunderappvopr‘mepamg:a;h A

3.3 10. 4 ngaliﬂmuon Inggecﬂon. The fouowinq informat!on sball be
covered nnder th.s heading, with appropriate subparagraphs: essential information
concerning the number and ckaracteristics of specimens that constitute a sample, ;
tbemtdalarequiredfromthema..nfzcmrer,thetaﬁtmuneorsequemeandh :
basis for refusing qualification approval. A complete list of the qualification in-
spection examinatiors and tests required, as well as information on sequence, :
grouaping, etc., shall be provided in a table; an irspection for every requirement !

H
)

established in section 3 skall be included. The table #ill also generally serve as
anindezwautberequlremenmmsecdon3and&ecorespondmgtestpmcedurs
in secticn 4.
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35.3.10. 4.1 Group C, Periodic Re-evaluatisn Ispection:
Tests performed as part of & procurement action cally on a *time” rather

tan "lot” basis shall be considered periodic re-evaluation inspection. (See
..a.IO.S'cr;rmAandB ) 'rbesc tests are intended o ascertain whether prod-
ases soxdtrming to designstancarss (group Aj can withstand certatn environmental
ecedions o vh!ch they may be subjected in operaticz. They include envlmnreum
canditioning, e. 3., Subjection io shock, vidraticn, temperature variatons, ete.,
-Xv-#ng or after which GQroup A evtlvatons are l“.‘{.’f!‘.-?" o datent tasy "‘"'".GE et
rxeduct that would affect its ability to continue meeting the qualificaton mspecﬁcu
requirerments,

3.3.10.5 Acceptance Inspection: When feasible, examirations and
tests corstituting acceptance inspection shall be broker down inlc groups. The
grouging shall be generally ased on differences in sample size needed to obain
the dasired assurance of quality, the duration and destructiveness of the tests, ete,
Toder each group, the following irformation shall be organized under appropriate
subparagraphs: sampli:g procedure, criteria for acceptance or rejection, disposi-
Hen of specimens and action to be taken if the sample is rejected. Any restrictions
relating to the forration of lots (types, specific charadtaristics, processing, ete.)
shail be specified 11 the first under this heading, since the informa-
tion woald be applicnidle o all groups. A table listing the required tasts should be
incinded; the test suquence may or not be important, as indicated. All examirations
ard tests lHsted under qualification inspection (3. 3.10.4) shall be included in the
test groups A, Band C. The performance of all three groups of tests, therefore,
will antomatically ensure conformance to qualification inspection requirements.
(FntqmupCtssts see33104.) .

" Gro Aenmmaﬂonswdtestsmlntendedwdetectdeﬂa
uomh-omdaﬁqnsundards are altributable o manufacturing error. Each
examiraton or dast iz this group involves a mensurement or a mmpar'.son wi.ha.
dssignstandard. e .. T

G e ‘“‘br‘v”w"* 7

» - )l
.i;.‘” il e

- NN R Grot_xg B teste ‘Lﬂe) are intended 1o ascertain whether prod- '

ucts that couform to design standards (group A) can satisfactorily perform their
Internded function throughout thelr expected lives. These tests specify a number of
houers or cycles of functional oper .*lon, during or afler which certain group A
evaluaticns are repeated to detect any changes In the product. (The test parameters
are adjusted for a suitable ‘adune rate In accordance with section 2 of Volnme II.)

s , \,l.'w.,_.‘)

‘ 3.3.10.6 Fanure-Rate EEcuon: This pra.qraph shan contain essen-
tial information concer ~ug the maintenance of records of acceptance life tests (n-
clnding the number of L ms tested, the number of failares and the times to failure);
& provision that some percentage of the lot accentance life tests be continued bsyond
the end ~* the accentance testing peried to a maximum length of time determined by
the expe.~..d life; and instructions for the periodic computation of the probable
failare r:£S at 2 high level of confidence. The specification may provide for the
maircterance of charts or tables as an alternative to the computation. (The test
parar-‘ers are adjusted for a suitable failure rate {n accordance with section 2 of
Voluxe 1I.)
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S 10,7 Statistisal Samzling Drecedures: When procedurss aoe 8-
sired for attributes Ampiing, T SOTUSICS may be referenced, 3ad the
acceptable Jxality levels sha.l be speciﬁed. When there {s a need for life-test cr
failure-rate s-mnlinq, the tast plans shall be dased cn the documents found on page
12 of this report, Volume U, Detalls of lot and sample sizes and the acceptance
zambers :ay be presented iz tabular dor=.,

3.3.10,8 Methnsis of Sonmizallen 2nd Tesls Uader this teading scall
bessedﬁedmnecmden.s Telaticg © examiratons and tests that most be
performed ¥ determine whether the requirements sinted i sscitisn S have been met,
The #1rst caragraph should siale the iseal and mechanical {rspection required o
determine tat the item coxforms with these requirements in section 3 for which a
separate Sorresponding test procedure is not specified elsewhere in section 4, e.d.,
requirerzenis relating {o material, design, construction, marking and vorxznarship.
When the sequence of lesting includes e:terml'and'inherul inspection, this
ﬁrstplngrwhm--*wkendovn m{osubptnqraphsunderthosehendinqs

FoLcrt::qtheﬁrstmb, there shall be a separate paragraph corre-

o each requirement in section 3 (with the exception of those requirements
for which only & vwisual and mecharical inspection is specified, as already stated).
The wording of thess related peragracks of sections 3 and 4 shall be carefolly
correlated; they shall be placed in the same sequence and shall bear the same head-
Incs. When qualiffcation and acceptance inspecHons call for different test proced-
ures, it is asually better to present this information in two separate paraqraphs,
avoiding repetition insofar as 1s possible. It may be necessary ic break down
‘Tlengthy procedures into apprepriaiely titled subparagraphs, Information on pro-
eednress!nn!dbemlydzhﬂedemughbachieveareasomble degree ofcompab‘.—
bmtymou;thenrlons tspecuonact!vit!s. P LUV

CLet B M'“M» AR \r‘om»-&"f\&-’-&.qw~ e v
3.3.11 Secﬁon 5, '}replnﬁon‘a. Deli”ery" Information relating to re-
qdremmtsfnrureserv{ng packagirg, packing and marking the commodity for ship-
ment shall be inciuded under this heading, When this informaﬁonisnotavnﬂable,
ﬁ:empﬁcablcomot&nbuomqmqraphs maybeusedhere- o

“The fsommodiq7 shall be prepared for delivery in accordance
'lth'&\e manufacturer's standard practice.

la.. .

01'

"

~x The [c'ommodﬂﬂ shall be prepared for delivery in accordance
vmx ;m\‘mcﬂom ccntained in thq contract or purchese order,

o o o e, 4y
o N ‘{i.,.m Wy T

N VR

3 3 IZSecﬂnng, 'Notes" Nostatementsofamandabrynamreshan
in this section. When applicable, detafls of the commodity's intended use shall
consttute the Arst ueder this heading, The second paragraph shall lst
ﬂ:einforu:aﬂmreferredtomﬂ:especﬂimﬂonﬁntmus*becnuedforinthepnr-

chase orter, and the relevant panqraphs shall be referenced in their nnmer!cal
order,

Other paragranhs of this section may confain administrative or contractnal
data, cantionary statements or nct2s on application. Definiticns should be placed
inthetextwberetheyaremostusefnltomnreader (see section 3.3.5.9). If
definitions are broadly applicable or of only minor concern to the reader, they may
be placed in this section, "Notes,”

35
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RILITARY SPECIFICATION i
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! #
CAPACITORS, FIXED, PAPER (OR PAPER-PLASTIC) ,
DIELECTRIC, DIRECT-CURRENT, ESTABLISHED RELIABILITY i '
o ¢ { (HERMETICALLY SEALED IN METALLIC CASES) Y
; .
, 3 i
M § X . * '
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& : 4 This snpplement furms & part of Specification WL-C-0000 dated 15 Jaly 1953,
g' § ¢ ° Y
, y o :
e 3 ‘ 2.01 Scope. ~ This supplement lists the Item Require- H
b ‘ i ments Sheets %ch reference this specification. !
: P .
- ¥ i o e e s i :“
i 4 ¢ ‘ Item Requirements Sheets . o
f 3 ' - N T B -
g R 0000/1 Capacitors, fixed, metal case, tubular 200 volt,125°C NS
L ’ 5 . S
;‘I 0000/2 Capacitors, fixed, metal case, tubular 300 volt,125°C . §
£ 0000/3 Capacitors, fixed, metal case, tubular 400 volt,125°C “
f 0000/4 Capacitors, rixed, metal case, tubular 600 volt,125°C
P
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§ ‘ 8.8.13 Supplement: A supplement, prepared in ‘the format Nlusteated by

v, Figure $ and [ISting all e types of commodities detalled on the item requirements
| 8 sheats, shall be inciuded In each general speciftcation.
i

vt r——— s fng

3.4 Avproved Sources of Supoly for Qualitied Sleckronic Parts List.

3.4.1 Durpoca: Thig gecHion explains and standardizes e format in which

sreroved scurces of supply for qualified electrernic parts lists skall be prepared.

J e ATt

3.4.2 Content: An aperoved sources of supply list shall contain the mames of
manufacturers »ho bave been axproved to supply the items specified o the item ;
requirements sheets. ;

Ae o aoeme

3.4.3 Format Approved sources of supply lists shall be prepared in the
fomatmmzedbyﬂqmt s

e

3.4.4 Document Number: The document zumber of the approved sources cf
. snpplyustshucoxsistotfﬁemcnmentnmberassignedbtheitemmquirements

; _ Sheet, precethdby'S'(eg..SOOOO)
3 3.5 Application Data Sheet,

o e e g —
P Y 2o TR

3.5.1 Purpose: This section explairs and standardizes the format in which
application data sheets for mililary parts shall be prepared. An application data ! i
sheetisarecordotinformaﬂonontheuse:.ppuaﬂonofibemsspeciﬂedoutheitem
requirementsshee!s

K
]
F ) .
4 e e T, S N5 . .r. el
N PO o €, L0 :fN .f Tl -~_¢’ R * - -
g . M ~.“j .«:;' s{&‘;’?."v)vgﬁ "»2“‘ !)"ml»,‘« M f * *". ‘;‘ * "1'7('( ::45‘ »;» = e
-

N m&“,‘.

3.5.2 Conteut: Anappuatlon data sheet shall coniain ﬂnfono'lnqinforma

P

~ - ""F MVS
e . tonm - vv:& o Mms”waeu*v EELIN s e
- ( , i PO '\\/‘}"ﬁmﬁ‘ " . .

.‘,‘_.\ o’
R 5 Ve . .
< red S

i (1) Arefermtotheappli&.aleimmreqmremens sheet
- (2) Design and performance requirements common to other simflar . f
fters and needed for design selection B
* (3) Reliabflity information (indicating whether-data are estimated)
* (4) Information from (a) the specification and (b) other sources that

: % aids in the proper application of items
;l
3

———
B ]

(5) The following statement: "'I!ds docnment not !n he used in pro- )
curement.” o
% (e) Document mmber

—

w.s . w353 ?e__mappumuondmsheetsxangewanymm‘u{as&ﬂe
N specific type

. 3.5.4 Use- Thea.ppliaﬁondatasheetmaybensedtohr!ngtothedesigner's
attention cerfain characteristics that are very important (in some applications) and
the resulting use limitations that are not monitored by Inspections in the specifica~
Hon, Thesheetmayalsobeusedmesiablishtheboundarylimﬁsdtolerance
strucmreoutsidewhichtheitemsshanmtbensed.

SRR ~ . ER Y z s

-

A -y

-

355 Fomat: Appﬂcaﬂnndatasheetsslnnbepreparedintheformat :W
filnstrated by Figure 5. .

3.5.8 Document Number: The document mmber oi the appumﬁon data sheet

ey —————

R

shall consist of the documert rumber assigned !o the {tem requirements sheet, pre-
xn

ceded by "AD” (e.g., AD 00C0/1).
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i» i $3 0000/1 o ’
) 1S September 1959 i i
) 5 i
; b
APPROVED SOURCES OF SUPPLY LIST OF ;
. ITEMS QUALIFIED UNDER MI.-~C-0000.SPECIFICATION }
k CAPACITOR, FIXED, TUBULAR, PAPER OR .
R PAPER-POLYZSTIR FIIM DIXLECTRIC ' '
H ' P All items listed herein have been qualified under the requirements : !
. . for the item as specified in the latest effcctive issue of the Item Re- g .
. quirements Sheets, Revision of this list will de issued as necessary. ;
} The listing of an itsm does mot relsase the maaufacturer from compliance I
4 with specified requirsments. 4
s Manufacturer’ A
i ; Item Desigmno:s Failure Rate Test or Marufacturer's - !
. Designatioa and Ntem R lavel Qal.itication Fame &k Address . .
' pproval Refersnce
Requirements No. .
13 -l
200 volt, ;
i .0056 uf 0000/1- b
; | to 1.0 ut ‘
) o " 300 volt, .
N 0047 ut 0000/3- . g e
to 1.0 u - ::Eu - ) .‘.;-.iiﬁ:’;:f:\u\s
L~ ’ ; ' RS -
i e o . "y :
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3.3 Miliare Shndaxds Sheet.

3.8.1 Purpcsa: This sastion explains and standardires the format in which
the military stazéarsds a“eets skall be prepared.

3.6.2 Corntent: A militsry stancards sheet sksll coniain only the following
irformation:

(1) A listof item numbers selected frcm the arpiicable ilem requir
mcnls cheet

{2) A statement such as "The following /T ~e"'s7 are stanéard,

(3) The following statemert: "This documeant not to be used L. oIo-
curement.”

{4) Document mmber

3.6.3 Scope: The mililary stancards sheet shall identify those items that
the Military Services' standarzation stnles have shown to be desiratle for new
design when such a study is completed at a later cate than that of the issuance of the
arplicable item requirements sheet. The skeets shall be "limiting* ard not "ce-

scribing® documents.

3.6.4 Formah: Military standards sheets shall be prepared in the format
{llustrated by Sigure 6.

3.8.5 Document Numbex: The document number of the mflitary standards
sheet shall consist of the docuwment number assigred to the item *eqniremems sheet,
preceded by "MS* (e.g., MS 0000/1).
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THIS DOCUMENT NCT TO BE USED IN PROCUREMENT 3970

1. General, - Information gcataized herein consists of (1)
general requirements taken directly from Specification
MIL-C-0000 and (2) application data obtained from use
history. The information is applicable ta capacitors
described oz Itom Roguirament Sheets No.'s 00U0/1, 0000/2,
0000/3 and 0000/4. These capacitors are high-reliability,
direct-curreat {dc). paper or paper-polyester £33
(polyethylene terephthalate) dielectrie, fixed tubular
capacitors, hermetically sealed in metallic cases.

2. Intencded Use. - These capacitors are primarily intended
for filter, by-pass, and dlocking purposes vhere the
alternating-current (ac) component of the impressed
voltage is small with respect to the dc voltrge rating.
The rating givea is the steady state dc voltage, or the
sum cf the dc voltage and the peak ac voltage, provided
that the peak ac voltage does not exceed 20 percent of
the rating at 60 cps, 135 percent at 125 cps, or 1 perceat
at 10,000 cps. These capacitors should not be used, with
an expectance of highly reliable performance, where heavy
transient or pulse currents are encountered,

3. Ratings. - Based on tests contained in Specification
NIL-C-0000 these capacitors have ratings as follows:

Service temperature range

Yorking voltages

Insulation resistance (25°C)
a. termiaal to terminal

“
-
A

-35°C through 125°C
200, 300, 400 and 600 v dc

0-0.6 uf

Greater than 0.6 uf

; 25,000 megohms ainimum

. 15,000 megobms/microfarads
greater than 10,000 megohms

0-0.6 uf

eater than 0.6 uf
S50 megohms minimum
20 megolms/microfarads

greater than 100 megohms

S ee

b. terminal to case
Insulation resistance (125°C)
a, terminal to terminal

LI TY

b, terminal to case
Dissipation factor (1,000

..

(13

less than 1 percent

cps)
Vibration (10-2000 cps at
15G)
Salt spray

no opens or intermittents
no harmful corrosion R
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per~-polyester film dielectric AD 0000/1, /2,
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3. Kcunting. ~ These cap;xcitors should be mounted such that

TRIS DOCUMENT ¥OT TO BE USED IN PROCUREMENT m

20 shorts or intermittents
1.R, more than 4,000 megohms

Shick ( 50 G )
Moisture resistance
Acceleration (350G for

T

5 sec) ! 0 shorts cr intermittents
Capacitance change with
temperature -&t'C +2% ts -10%

" s

+123°C 3% to +10%

Altitude Limitations. - Capacitor bushing flashover voltage
limitations should be taken into consideration whea
designing circuits for use in guided missiles and similar
high altitude applications. The curves below give typical
sAximum-voltages which should be taken into consideration
when using these capacitors im elecironmic equipment., From
the practical standpoint, these curves indicate that it
By sometimes be necessary to specify a higher working
voltage capacitor in a larger diameter case in order to
insure satisiactory operation of the finished equipment.
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the leads are nct required to withstand forces arising
from the nass of the capacitor body where shock or high
frequency vibration is likely to be encouatered. The
necessity for exercising sreat care in the use of a

Strap or clamp is emphasized. A clamp which pinches the
body too tightly may injure it, either becauss of the
stress produced in tightening or because of the agaravation
of these stresses by vibration. There are available, how-

ever, clamps cesigned to support capacitors subject to
s and vibration.
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The following capacitors are Staandard.
(See selection note at lower left hand corner)

Capacitors,fixed, tubular,paper or
paper-polyester film dielectric
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4. SAMPLE SPECIFICATION FOR CAPACITORS OF
ESTABLISHED RELIABILITY

This section consists of a self-contained sample specifi-
cation for caracitors of esiablished reiianility, together
with the associated documexis (item requirements sheets,

etc.), prepared in accordance with the imstroctiors set
forth in section 8.

NOTE

nmustbecleulyrecognlzedthatthisprototypespecinauonandmeitem
requirements sheets were prepared chiefly to exsmplify the application of the basic
concept to an actual specification. To do this In the time available, it was
tomakemmcompmmlsesindetaﬂs'hlcheithermmtperﬁmnttomebasic
objectives fe.g., detalls of test procedures, dimensianal requirements) or, while
pertinent, are a somewhat arbitrary choice e.g., the confidence levels for accep-
tance tests in the capacitor specification). These details can and shonld be resclved
lnthenormalpmeessesofspeczﬁcaﬁmmordlmﬁon. This prototype specificatica
isnotintenchdtobecomi&redasa*ﬂrstdnﬁofarevisedspeciﬁcaﬁmmrmbe
referredtoaspednmuongrmpforcoord!mumandpromulqaumasamor
revised military specification. Rather, it 1s meant to'serve as an example of this
nevappmachbspeclfy!nqrelhbimymdmguidespedﬂadon-prepanngadiﬂnes
It must also be that, since this prototype is primarily intended to ilins-
trate principles, the application of these principles to specifications for other types
otpartswmmcessnruyuuforsomemod!ﬁnumouhetechnlmlandadmmm-

tive detalls to fit the specific item.

Furthermore, the tachnology of life-test sampling plans is experiencing rapid
development, with continual improvement. Therefore, users of this report must
bea:lnmhd&hnpldlychmhqtechnloqymdmahuseottbelatests&ﬁsﬂml
techniques and improved plans,
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! ; ! 2 February 1960 : ; !
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AD HOC STUOY GROUP RECTMMENDATION
ON PROTOTYPE FILITARY SPECIFICATION

RPN

Fal B+ R Wad-wt-bra-

x 0 CAFPACITORS, FISED, PAPER (OR PAPER.PLASTIC) : ‘
f ' DIELECTRIC, DIRECT-CURRENT, ESTABLISHED RELIABILITY
(HERMETICALLY SEALED IN METALLIC CASES)

This specification bas net been approved sad iz net 10 3¢ ssed for pracarement purpeses.

1. SCOPE N

1.1 Statement of Scope. Tis speciﬁca’don covers established reliability,
direct-current (ac), paper-dielectric or paper-polyester-Hlm (polyethylene tereph-
thalate)-dieleciric, fixed capacitors bermetically sealed in metallic cases. These
capacitors are primarily intended for filter, bypass, and blocking purposes where !
the alternating-current (ac) component of the impramed voltage is small with re-
spect to the dc voltage rating. Capacitors covered by this specification may have a ;
faflure rate ranging from 3 percent per 1, 000 hours to 0.0l percent per 1,000 hours.
{See 1.2.1.2.) This faflure rate is established at a 90-percent confidence level.

Vo e g e

e
S T APt et x
- 0 g s et S 1 A v

i
i
i The faflure rate, idenﬁﬁedbytheappﬁmblesymbol, isreferredbOperaLonat
: fun*ated'zouageat&t’:oc ‘
: 1.2 Classification. . . - o

P o Tt e .
——————————————— P A U, et T e el T e -
L . - e T s Ve TR - o

1.2.1 Rem piimber. The item pumber shall be in the following form and as
* specified (see 3.1 and 8. 2):

-~

B RIS cl e s

; 0000//~ 7 M 104 X 1
i , I i -
i Style Faﬂnre Ca;ac‘taxe Capacitance T ’
. tolerance ’ 1 :
; : ©o(Lz. 1.1) (1.2.1.2) . (1.2 1.3) o (1.2.1.4) o
; - .‘ -

1.2.1.1 le. 'n:e style is idenﬁﬂedby the nnmba- assiqned to the item
i . requirements s desa'ibes the particular capacitor.,

R g oo

A S vy -

3 ! 1212Faﬂurerate Thefaﬂmmteperl,OOOhoursisidenﬁﬂedbya
sinqleletterinaccardamewtth'l‘ablel.

Y
PRERASRRPN

1.2.1.3 Capacitasce. The nomimal mpacitancevaluee:pressedm micromi-
crofarads is identified by a 3-digit number; the first two digits represeut signifi-
cant figures and the last digit specifies the number of zeros to follow. Available
capacitance values are specified on the applicable item requirements sheet.
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Table I. Failure rate (30-percent confidence level)

Symbol Rate
Percent per 1, 000 hours
M 3.
N 1.
o 0.1
P 0.01
1/ 0.001

1/ This and sther failure rates can be achieved by
derating. (See 6.6.)

1.3.1.4 Capacitance iolerance. The capacitance tolerance in percent is
{dentifled by a single letler in accorcazce with Table IL

Table 1. Cspacitance tolerance

Symbol Capactitance tolerance.

Percent
0
20

2l ]

. 8. APPLICARBLE DOCUMENTS

2.1 The following specifications and standards, of the issue in effect on date
of invitation for bids, form apartd&‘sspeciﬂcaﬁonbthe_ex:tentspeciﬁedherein.

SPECIFICATIONS
Federal

PPP-B-588 -~ Boxes, Folding, Paperbcard.
PPP-B-575 - Box, Pzper-Overlaid Veneer (Straparound Type).
PPP-B-585 - Boxes; Wood, Wirebound.
.., PPP-B-1 - Boxes, Fiberboard, Wood-Cleated,

. PPP-B-801 - Boxes, Wood, Clealed-Plywood.

" PPP-B-821 - Boxes, Wocd, Nailed and Lock-Corner.
PPP-B-838 - Boxes, Fiber
PPP-B-878 - Boxes, Set-Up, Paperboard.
PPP-T-80 - Tape; Pressure-Sensitive Adkesive, Waterproct, for

. Packaging and Sealing.
PPP-T7-97 - Tape; Pressure-Sensitive Adkesive, Filament
Reirforced.

Military

MIL-P-118 - Preservaticn, Methods of.

MIL.-B-42290 - Boxes; Pzperbcard, Metal-Stayed.
MIL-B-10377 - Box, Wood, Cleatad, Vereer, Paper~Overlaid,
MIL-L-10547 - Liners, Czse, Waterprocf.
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STANDARDS
Miltasy
MITL-S3TD-1{8 - Sampling Procederes sod Tables for Inspectcn by

Attricdas,
MIL-STD-129 - Marking for Shipment azd Sterage.
MIL-STT-130 - Identification Maridng of U. S. MItitary Srcperty.
MIL-STD-502 - Test Mathnds for Elactronic and Electrical Com-
ponent Jarts,

{Copies of specifications and stazcards required by contraciers in sonnection
with specific procurement functions sieuld be obtained from the procuring agency
orasdirectedbytheccntracﬂngmﬁm )]

2.2 Cther vublicators. The fcflowing docaments form a cart of this specifi-
catlon. Unless otherwise indicated, e issue in effect on date of invitation for bids .

shali apply. - -
Department of Defense

Handbook Hé-1 - Federal Supply Code for Manufacturers (Part I).

(Reqnestsfnrcopi&sshouldbenairssedtoﬂn&peﬂ“tendentctmcuments
Govemmentmnﬂngomce, Washmglnnzs, D. C.)

- Cfficial Chaslﬂcation Co..‘:n!ﬁee

Unifomf?eightClassiﬁnﬂoanles.

(Requests far coples should be addressed to the Cfficial Classiflcation Com-
mittee, One Park Aveme, at 33rd Street, New York 16, N. Y.)

American Society for Testing Materials

D62-52 - Flash and Fire Point (Cleveland Cpen Cup).

(Req\mtsﬁorcopt&sshouldbeaﬁrssedb the American Society for Testng
llalnrials, 19IBRaceStreet, Philageipnia 3, Pa.) .

I . - -2

3. REQUIREMENTS _ ) :

3.1 Detad requirements for indt7idnal caracitors. Detail requirements or
excepticrs applicable to particular cagacitors skall be as specified in the arplicable
item requirements sheet. In the evert of any corflict between requiremenis of this
specification and the item requiremer?s sheet, the latter shall govern. (See 6.2.)

3.2 Qualification. Capacitors fzrnished onder this specification stall be 2
product that bas been tested and has rassed the qualificaton tests specified in 4. 4
(See 8.3.) i

3.3 Material. The material shail ve as specified herein. Eowever, whena
defirite material 13 act specified, a walerfal shall be csed ‘kat #ill ecable the

47

T A A A i B P et e e

0 ————

..

o,

o mab— S

- i~

O nww e w n




.

o a—— PR

S v—

- Py

PRIV

— s e

n e v o A VA T T M v e Sl SO WS o T

P e daimaind

e ey temmarar At G h e e T

MIL-C-2000

capacilors to meet the performance requirements of this specification. Accert-
ance cr arerovat of a::y sonstitrent matesial shall not e consmued as a geararniee
of tbeaccepts..ce £ the finisred croduch.

3.3.1 Irrrecrating amd Sliing compouncds. Compownds used in e imporeg-
radcx and fiiing of capaciiors stall be chemically Inactive with respect 1o the
capacitor element and the case. (See 3.4.1, 6.7, and 8.8.) The compoand, eitter
in e s_tatecto.*‘lgi.mlappiica&onorasaresultoﬂaﬁnqaged, skall have ro
adverse offect on the perfor=ance of the capaciter. For Lquid-flled capacitors,
the sazxe material shall be used for impregrating as is used {or {llling.

P

3.3.2 Terminal leads. Leads shall be of copper, copver alloy, or copper-
clad steel. Copper alloy and ccoper-clad steel shall contain a miximum of 30 per-
cent of the conductivity of electrolyte copper. Leads shall be solder-coated to
facilitate soldering.

3.3.3 Termiral insulator. The terminal insulator shall de glass or ceramic.

3.3.4 Design and construction. Capacitors stall be of the design, consiruc-
tion, and physical dimensiors specified. (See 3.1.)

3.4 Design and construction. Capacitors shall be of the design, construction,
and physical dimensions specified. (See 3.1.)

3.4.1 Case. Each capacilor shall be enclosed in 2 hermetically sealed tin-
or tin-alloy-coated brass case tbatwmpreventleakageoi tl:e impregrant or flling
compeand ard, in addition, will protect the capacitor element from molsture and
mechanical damage under all the mt conditions speciﬁed neroin.

3.4.2 ngcitnr eleme:L 'I‘he a.pacihor element shall coasist of conducﬁng -
layers separated by at least two layers of capacitor Hssue for 200-voit-rated
capacitors- for wvoltage ratings above 200 volts, the conductirg layers shall be P

separated by three or more layers of cagacitor tissue. Where orly two layers of

dielectric are used, a single layer of polyester film (poiyethylene terephtbalate)

may be substtuted for one layer of paper. Where more than two layers of dielec-

tric are used, poiyester fllm may be substituted for any or all of the layers, except

the two outer layers adjacent to the electrodes. Extended foil eonsfmcﬁnn skall

be used for all apacitors. . - -

.--._'.,.

- N ]

3.5 Seal. Whencapa::"w-sa.re mtedas speciﬁedin 4.0.2 theres..aut»
no evidence of lakage of tke impregrant or filline compound. .

3.6 Dlelech + withstanding voltage. When capacitors are testzd as specified -
in 4. 6.3, there shail be no momentary or irtermittert arcing or otker indication of
breakcown, nor skall there be any eviderce of visible camage.

3.7 Barometric pressure (flashover). When capacitors are tested as speci-
fled in 4. 8.4, there shall be no momentary or intermittest arcirg or otber indication
of breakdown, tor shall there be any evidence of visible darmage.

3.8 Iisuladoa r-z.shance,

3.8.1 ‘[2rmiral-is-terxival. When measured as specified in 4. 8.5, the
frsulation res’stance 2L e wnt 1ess than the applicabie values specified in Table

T L

n o e p— ¥ e

A g e

e e 4ns

—— e e AT




'y

MIL~C~0000

I The value of insulation resistance varies with temperature, and it is necas-
sary S apoly & correction factor to the 33°C requirements if measuremerts are
=ade 1t temperatnres other than FOC. Correctcn factors for measurements made
1t tamperatures between the range of 20°C to 350C are shown in Table [V. Tha
required value of {nsulation resistance siall b malipiiad by the correction fackr
to determine the new value required at the test temperature,

Tadble II. Tevminal-to-terminal insulstion resistance

Capacitance ratirg Minimum insulation resistance

(microfarads) {megolms)
2%0C
0t0.6 13, 000
Greater than 0.8 15,000, dvided by nominal
capacitance in microfarads
1289C .
“0t00.08 250
Greater than 0,08 20, divided by nominal
capacitance in microfarads

-r

Table IV. Insulation-resistarce correction factors

3

. Degrees centigrade Correction factor

10 1.4
a1 1.3 -
2 1.2
a3 1.1
4 . 1.0
25 Vo 1.0
18 o 0.94
14 o . 0.87
28 : 0.82
29 0.76
30 0.7
3 0.67
2 0.63
33 0.59
34 0.55
35 ’ 0.51

3.8.2 Termiral-to-case. When measured as spaciled in 4 6.5, the insula-
tion resistance between any termiral and the case skall exceed 10, 000 megohms.

3.9 Capacitance. When measured as specified in 4.8, 8, the capacitance
skail be within the tolerance shows for the item number in the item requirements

sheet, (See 1.2.1.42nd 3.1.)
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3.10 Dissipation s.i:r When measured as specilied in 4.8.7, the dissipa~
tion facxr saall fe not = o2 ..an 1, 0 percent,

3.11 Vidraden, hich-frequency. Whea caracitors are tested as specified {2
4.8.3, there shail be oo momentary or Intermittent arcing or sther {ndicaton of
brea¥dewn, nor shall there be any open~ or short-circuiting or visidle mechiniéal
damage.

.12 Temperatire and immersion cycllzg, When tested as specifled in 4. 8.9,

capaciters shall meet the following requirements:
Dielectric withstarnding voltage:

Terminal-to-terminal - -~ As specified in 3.6
Termiral-to-case - - - - As specified in 3.8

Insulation resistance at 250C:

Te/minal-to-terminal- - Not less than 4, 000 megohms.
Terminal-to-case - -~ - - Not less than 4, 000 megohms.

3.13 Sailt spray {co:rosion). When capacitors are tested as specified in
4.6,10, there shall be no harmful corrosicn, and at least 90 percent of any exposed
metallic surfaces of the' cape2itor shall be protected by the finish. Harmful corro-
sion shall be construed as being any type of corrosion which in any way interferes
with mechanical or electrical performance. In additon, corrosion of the terminal
hardware or mounting surface shall not exceed 10 percentof we surface ares,
Marking shall remain qulble. . .

3.14 Shod: Whanapacﬂnrsare tested as speciﬂed 1n4.6.11 thereslnn
be no momentary or intermittent arcing or other indication of breakdown, nor shall

" there be any evidence of fractures or other visible mechanical damage.

3.15 Moisture resistance, When tested as specified in 4.8.12, caracitors
shall meet the follovinq requirem ents:

Dle.ectr!c witmia.nding voltage:
ey

Insulation r&sistance at 259C:

Teymiral-to-terminal - - Not less than 4, 000 megohms
Terminal-to-case - - ~ - Not less tkan 4, 000 megohms

As a result of the test, there shall be po harmful corrosion, and at least 90 percent
of any exposed metallic surfaces of the capacitor shall be protected by tte finish,
Barmfal corrosion shall be construed as being any type of corrcsion that in any way
interferes with mechanical or electrical performance. Marking skall remain

legible.
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3,18 Acceleration. When capecitors are tested as specified ta 4. 6,13, there
shall be no momentary or iatermitient arcing or cther indicaton cf breaxdown, nor
shail thars be any avidence of vistble meckanical damage,

.17 Lead bdend. Wren capacilors are lasted ss specified in 4.8, 14, there

shall be no mechanicsl damsge o the capssitor or forminals,

3.18 lLow temperature and casacitance charce with temperatrr s, When
capacifers are tested as specilied in 4. 0. 15, ttere S=all be no indicaton of hreak-
down or arcing, nor shall there be sy cpen- or short-circuiting or evidence of
visible mecharical damage. The caracitance changes at the spacified temperaiures
shall rot exceed the limits specified in Tadble V.

Table V. Capacitance change at extreme temperatures

Temperature Capacitance change
©C) &)
-85 +2 to -10
- +135 -3 to +10

o
3.19 Life,

3.19.1 When tested as specifled in 4. 6.16, capacitors shall meet the following
requirements: :

Insulation resistauce at 25°C - Not less than 50 percent of the value
specified in 3.8.1.

Capacilance ~=~ccca-a- Change not more than 7 purcent from the
initial value obtained when measured as
specified in 4. 8. 8.

Dissipation factor = =« =~ - - As specified in 3. 10,

There shall be oo leakage of impregrant or filling compound or deformation of the
case either during or afler the iest.

3.18.2 Faflure rate. Capacitors shall meet the requirements for one of the
faflure-rate levels in Table I and the applicable test requirements of 4.4 and 4.5. 4

(see 8.3).

3.20 Flashpoint of impreqgrant or flling compournd. When measured as speci-
fled in 4. 8. 17, the flashpoint of impregrant or filling compound skall not be lower
than 1450C. This shall apply to liquid impregnants ard filling compounds ard to
solid impregrants baving a melting point of less than 145°C,

3.21 Mar . Each capacitor shall be marked, in accordance with Standard
MIL-STD-130, with the {tem number, manufacturer’s rame or code, lot number,

- capacitance, and voltage rating. Cocde-designating oumters skhall be in accordance

with Eandbock H4~1. There shall be no space between the symbols which comprise
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the {tem numbder. X stace Bmilation requires it, the {tem number may appear on
two lines, in this event, the lam number stall be dvided between the failwre-rate
and the capacitance symbols, as shewn iz the following example:

0000/ ( ) M
1MX
Marking shall remain legible alter all lests.

3.32 Workmanship., Capacitors shall be mamfactured and processed ina
careful and workmanlike mancer, in accordance with good design and sound praciice,
and shall meet all requirements of this specitication.

3.22.1 Soldering.

3.32.1.1 Fluox for cleaning ageats, Flux for soldering of electrical cornec-
tions shall be rosin, rosin and alcohel, or rosin and turpentine. No acid nor acid
salts shall be used in preparation for, or during, soldering; however, exception is
permitied for preliminary Houing of electrical connections and for tinning or solder-
ing of mechanical joinis not used io complete electrical circuits, bat in no case shall
acld or acid salts be used where they can come in coniact with insulation material.
Where acid or acid salts are used, as permitted above, they shall be completely
neuiralized and removed immediately afler use. All excess flux and solder skall be
removed.

3.22.1.2 Process. There shall be no sharp points nor rough surfaces re-
sulting from insufficient heating. The minimum necessary amcaxnt cf flux and solder
skall be used for electrical connections. Any means csed to remove an unavoidable
excess of flux shall not incur the risk of locse particles of flux, brush bristle~, or
other foreign material remaining in or on the capacitor; of flux being spread over a
large ares; or of damage to the capacitor. Insulation material that has been sub-
jected to beating during the soldering operation shall be undamaged, and parts
fastered thereto shall not have become locsened,

4, QUALITY ASSURANCE PROVISIONS

4.1 Classification of Inspecticn. The examiration and testing of capacitors
shall be classified as follows: .

(a) Qualification inspection. (See 4.4.)
{b) Acceptance inspection. (See 4.5.)
{(c) Faflure-rate inspection. (See 4.5.4.)

4.1.1 Responsibility for inspecticn, Marufactnrers are responsible for the
performance of all inspectivns specified herein, Except as otherwise specified,
manufacturers may use their own or any other laboratory faciliies acceptable to the
procuring activity. Records cf inspecticn shall be kept complete and available to
the procuring actvity, as specified in the contract or order.

4.2 Inspecﬁon conditions. Unless ctharwise specified herein, all inspection
shall be made at room ambient temperainre, pressure, and humidity,

4,3 Test equipment and inspection faciliies, Test equipment and inspection

facilities shall be of Suficient accuracy, quality and gquantity to permit perfor=azce
52
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of the required scceptance inspection, The manufacturer shall establish adequate
calibhration of test equipment to the satistaction of the qualifying actvity.

4.4 Qualification instecton,

4.4.1 Sample. The number of specimens comprising & sample of capacitors
{o be submitted for qualification inspection shall be 101, Specimens submitted shall
be produced under conditions representative of the manrudacturer's nornal produc-
tHicn, One-quarter pound of impregnating or filling compound shall he submitted.

4.4.1.1 Test fxcilies and quality-control procedures. The manufacturer
shall submit evidence, satisfactory to the qualifying agency, of adequate test facili-
tes and acceptable quality-control procedures to be used in production of capacitors
manufactured to this specification. A detailed report listing test facilities and
quality-control procedures to be utilized by the manufacturer shall be submitted to
the qualifying agency. Where recessary, in order io judge the capability of the
manufacturer to test and control production, the qualifying agency shall inspect e
test and quality-control facilities and procedures.

4.4,.1.2 Materials, design, and construction. The manufactnrer shall submit
a detailed description of the materials, design, and construction features of the
capacitors submitted for qualification tst. .

4.4.2 on routine, 'mespecimen.swﬂ.besubjectedbthemmhn-
mmm%ﬁmmmu in the order stown. Two specimens ina
sample will de subjected to the visual and mechanical examination (Internal). The
remaining cpecimens will be subjected to the examinations and: tests of group I. The

spedmenswmﬂnnbedividedtnh:threeremaimnqgmnpsasshonmmlewm

snbjectedbthetestsfnriheirpuﬂcnhrgroup. ) B

4.4.3 Defecﬁves Defecﬂvesinemessofﬂnseanovedin'mbleVIwﬂIbe
canse for refusal to grant qualiffcation,

4.4.4 M&‘ﬁﬂ Granting of qualification will qualify the manufacturer
for the 3-percent failure-rate level. Initial qualification will be granted for a pe~
xiod of 8 months. Ra-evalnaﬁonofquﬂﬁ!uﬂonwﬂlbearriedouteveryﬁmonﬂ:s
orunderanyotﬂ:efonowlnqeondiﬂons

. {a) mﬁxamtacmrerhasmodﬂiedmltem.

Aoy B en wads -m

() mmmmcmhasimﬁmtedachangemﬂ:emwmmsedorinh!s

(c) Thespec’:ﬁcaﬁon reqniremenfs for the item have been amended or re-
ed sufficiently to affect the character of the item.
(d) Onsnbmissionof~
1. Suitable verttication of a manufacturer's continned conformance
to the faflure rate for which qualification has been granted.
2. Suitable verification of a manufacinrer's conformance to a lower
faflure rate than that for which qualification has been granted.
3. Suitable verification of a2 manufacturer's faflure to conform to the
faflure rate for which qualification has been previously granted.
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Table VL. Qualification inspection

No. of
{mens Moo I
. Requirement Mathod to be defectives
Examination or test paragrach parsgraph _ inspected allowed 1/
G I 3
Vﬁ% mechanical examination 3.1, 3.3 to 4.8.1
(internal): 3.4.2, incl., 2 >0
Material, design, construe- and 3. 22 to
tion, and workmanskip 3.22.1.2, inel. J
Visual and mechanical examination 4.8.1 ] )
(external):
Phiysical dimensions, mark- 3.4and 3.21 to
ing, 3/ and workmanship 3.12.1.2 tnel,
Seal 3.5 4.68.2 9 L 1
Dielectric withstanding voitage 3.8 4.6.3
Barometric pressure (flashover) 3.7 4.6.4
Insulation resistance 3.8 4.6.5
Capacitarce 3.9 4.6.6
Dissipation factor 3.10 4.6.1 4 J
Vi ) )
on, high-frequency .1 4.8.%
Tempersture and immersion 12 1)
cycling s.12 4.6.9 (
Salt spray (corrosion) .13 4.8.10 ) J
Yy
G 1 =
ShocE 3.14 4.6.11
Motisture resistance 3.15 4.6.12 12 1
Acceleration 3.18 4.6.13 J

G v
Lo'é % 3.17 4.6.14

Low temperature and capacitance 18
change with temperziure 3.18 4.8.1%
Life 3.19 4.6.16.1
Pasbpoint of impregnant or
filling compound 4/ 3.20 4.8.17 -

1/ A specimen having cne or more defects will be considered 2s 2 single defective.

2/ Marking defects are based on visual examination only and will be charged culy
Tor illegible, incomplete, or incorrect marking,

3/ No morse than one failure is allowed in groups II and II combined.
4/ Two specimens will be taken from the 1/4-pound impregnant submitted.

"
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4.4.4.1 Periodic re-evaluation irspectica (creup C). Tests speciffed in -

Tadle VI and labelad greup C inspecticn stall be performed {n the crder shown, .
I\staaobmed&emmmontheoer!cdidtysueciuedinLLLI 1 skail be re- '
viewed 15 a part of the complete re-evaluation of qualification.

Table ViI. Group C inspection

Requirement Method Number of Allowahla

Test parsgraph paragraph specimens failures
1 P
'%fn@m 3.1 4.6.8 !
Teaperature and immersion 112 t E
cycling 3.12 4.6.9 . ?
Sait spray (corrosion) 3.13 4.8.10 L
1 {
n%zﬂ__ 3.14 4.6.11 i
Moisture resistance 3.15 4.6.12 12 1 i !
Acceleration 3.18 4.6.13
L |
3.17 4.0.14
Low temperature and capaci- 12 1
I-cochngoj'ithtempentnre 3.18 4.6.15 $
~

44411 &zggig;omcedure Twelve specimens shall be taken from
production every B weeks for each subgroup listed in Table VII and subjected to the :
tests, in the order shown. The maximum 2nd minimum case size manufactured . !
during that 6 weeks shall be represented in the sample in at least the approxima™
ratilo of production. Allowable failures shall be as shown in Table Vil.

.
.o

4.4.4.1.2 Disposition of sample units. Sampls units subjected to group C
inspection shall not be delivered on any conn-act or order.

s Ena

4.4.4.13 Mnreingroupcmsnecﬂon. L‘.asamnlefaﬂshomsstheuronn
C tests, action sball be taken immediaiely to determine whether an accmulation :
of design or process changes has adversely affected the ability of capacitors from ; ;
current production to meet qualification test requirements. Capacitors represented . }
by the group C sample and all other capacitors manufactured with the same mate- ) ;
rials, processes, ete., which have notalready been submitted for acceptarce in-
specticn, shall not be offered for acceptance untl the cause for the failure has been
determined and concurred in by the qualifying agency as not atfecting the ability of
the cagpacitors to pass the qualification test requirement.

4.5 Acceptance inspection. Acceptance inspection shall consist of groups A
and 5. A copy of the test data for groups A and B shall be certified by a responsible N
compary official of the marufacturer and forwarded to the purchaser for each lot .

shipped. ) :

IRV VUL ST P

56




e s e

P

g~

- ———s amve

-~

b ceamggr e W

-

W >y

ML -C-0000

4.5.1 bspectonlot. An Inspection lot shall be as specified in Standard
MIL-STD-1 d shall consist o cxzacitors of a single style processed from the
same jumbo mL. or combiratioa of rolls of paper, and wherever arplicable from
the same production lot of polyester Nim, {mgregrated in the saxme impregration
™, havi:g the same voitage rating and nu...‘er of dielactric layars, and ‘::::‘.::g

a =aximum ratio of 20 io 1 between the maximum and miz:lznam notnzml capacitance
values. Each lot shall be Xept separate from svery other lot. Test 2ais szall be
submitied by the manufacturer with each lot. All units delonging 1o a lot shall be
;d:ntme)dbymansoiacode (either letters or numbers at the optioa of each mana~

torer

4.5.2 A Hon, Group A inspection shall consist of the tests and
examinations specified in VII. Except {or subgroup 1, statistical sampling
and {nspection shall be in accordance with Standard MIL-STD-105. The lests in

1 shall be performed cn each capaciior offered for acceptance. The
accegtable quality levels (AQL) skall be as specified in Table VIIL Defectsshal.
be as defined in Standard MIL.-STD-105.

Table VIII. Group A inspection

Requirement  Method AQL
Examination or test paragraph parsgraph (% defective)

Sabgroup 1 R T SO
Seal 3.5 -~ 4,8.2 Not ’ :
Dielectric withstanding applicable C

voltage 3.8 . 4.8.3 e TSl

2
Barometric pressure N

(lashover) 3.7 4.6.4
Insulation resistance 3.8 4.6.5 L0.10
Capacitance 3.9 4.0.8
Dissipation factor 3.10 4.6.7 J

3
Vl%ﬁ_echam:ﬂ 3
examination:
Physical dimensions 3.4 4.6.1 1.0
Marking 3.21 4.8.1
Workmanship 3.22to0 4.6.1
.22.1.2, incl. ‘

4,5.2.1 Process average. The average, as defined fn MIL-STD-105,

shall be computed from the results of the grouop A inspecticn. Data pertaining to
lots rejected by the group A inspecton shall be included in the process average com-
puistors, regardiess of the subsequent dspesition of such lots.
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4.5.2.2 Rejecied lots. Lots rejectad by the group A inspection shall be
Segreqated from new lots and those lots that have passed tespecton, Such rejected
lots may be oifered for acceptance anly it the manufacturer inspects all units in the
lot for those quality clarscteristics found defective in the sample and, after re-
moving all defective mits found, reirspects tte lot usizg the Hghtered inspection
procedure of Standewd VT . STD-155,

4.5.3 Grouwp 3 fspection. Group B inspection shall consist of the test speci=
fled in Table IX.
Table IX. Group B inspection

Test _ Requirement paragraph  Method parsgraph
Life 3.19 4.8.16.1

4.5.3.1 Selection of sample. A sample =hall be selected at random from
each Inspection lot that has passed group A inspection. The manufacturer may use
any sample size and g acceptance number shown in Table X provided
tht(l)thesamplesinisselectedbeforeﬂ:eufebestbeg!mand(z)thesample
size selected is in the group of sample sizes listed for the faflure-rate level for
which the item 1is certified. .. }

e ) ‘;""\‘:x - ?ﬁl.x' _wa—”r . B - .

R e
R R

AT 3
-

oL Acceptance rumber for manufacturers
Sample size

certified for failure-rate level of:
(M) 1%(N) 0.1%{0) 0.01%{P)
30 0 . *
0 1 s v 4
114 2 b t s f
147 3 - (1] £ A s Mo -
300 BNR R § ; 0 y

RESTT A

l/"m. sample size not used for the indicated failure-rate level;
use a larger sample size.

4.5.3.2 Faflure in group B inspection. B an irspection lot is rejected as a
result of failure to pass group B inspection, the lot shall not be resubmitted to the

procuring activity.
4.5.4 Failure-rate inspection,
4.5.4.1 Certification of fajlure-rate level. Certification of the failure-rate

level applicable to a qualified capacitor shall be granted by the qualifying activity
upon the manufactirer’s submission of sufficient evidence that capacitors from

-t m s
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surrent procdoction consistently meet the fatlure~rate level for which certification is
desired. Granting of initial qualiffication aroroval qualifiac the manuizoizzer 3t tha
M (3 percent per 1, (X0 bours) level. Certification at lower failyre-rate levels and
retenton of certification at the esiablished failure~rate level shall be tased upon
accumulated d&ata from completed s lests,

4.5.4.2 1ife test records. Tie manufacturer stall maintain records of life
tests similar to Tables XX and Z3I. Life tests cn every producton lot that kas been
schmitted for acceptance inspecticn stall be included.

4.5.4.3 Exterded life tests. For the puxpese of faflure-rate inspection, the
doratlon of the life test on any sampie, or portion of a samrgle, may be extended to
2,000 hours. The decision to thus extend the life test shall be made before the life
tast is started, at which time the scheduled test-completion date, lot number, sam-
ple size and test duration shall be entered in the record. Samples subjected o the
2, 000-hour Ufe test shall include both the smallest and largest capacitance values
lnachvulh@nﬂnqinprodncdon. At least 20 percent--but not more than 50
percent--of the mit-hours logred in susk lost record shall represent units that
sh:nh:vebeensnbjecmd!othez,ooc-hourlﬂehst.

4.5, 4.4 Faflure-rate charts. The manufacturer shall maintain a contirning
plot of total faflures versus accumulated unit-hours of test ime on charts of the
type shown in Figure 1. These chartc indicate the maximam number of faflures
permitied for the unit-hours accumulated in order to obtain certification of failure~
rate level (line A) and for retention of the certification of the establisheq faflore-
rate level (line B), All data from consacutively completed life tesis shall be in-
cluded in the plot, 'hetbetmelotnsaceeptedorrejected. . e s

R A ag o i PR R

-~

4.5.L5 Reiniﬂaﬁonofdaaaccmnulaﬂan. Wheneverﬁxeplotathﬂw

versus accumulated test unit-hours crosses either line A or lire B, the manufac-
turer shall initiate a new chart, The manufacturer may maintain two charts con-
currently, one corresponding to his currently established failure rate and one cor-
responding to the next lower faflur2 rate, for which certification is beirg sought.
The criteria for reinitiating the charts shall be appled to each chart separately.
In any event. new charts shall b2 initiated at least once each 8 months for faflure
rates M, N, and O and at least once each 18 months for failure rate P, or at any
time when the marufactnrer makes a change in the design, materials, or processes
which, in the opinion of the qualitying activity, wuldhaveanappredableeﬂecton
&ehﬂnrenhaofﬁ:em.pacimrs. A

4.5 4.6 Suhmis‘lonuft&streeor&

4.5.4.8.1 M faflure rate. The mannfacturer shall submit to the qualifying
activity test records (see Table XII) that are sufficient to substantiate that the faflure

rate does not exceed the established faflure-rate level of 3 percent, not longer than
6 months after granting-of qualification. Figure 1 shows minimum unit-hours and
failure permissible.

4,5.4.8.2 N, O, P faflure rates. When a number of test-unit-hours and
associate. number es S t to warract certiffzation at a lower estab-

o PR

PR
- .

Ushed faflure-rate level (see Figure 1) kave been accumulated in the test record
(see Table XII), the manufacturer may apply to the qualifying activity for such certi-
fication. The data submitted skall be certified by a responsible company official.
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Table XII. Estsblishment of failure rate

Test- Number Summation Summation
Lot unit- of of test- of
number hours failures unit-hours failures

4.5.4.8.3 Correction of faflure-rate level. The established failure-rate level
shall be subject to recertification at a corrected level if the mumber of failures ‘
recorded in the tast record (See Table XII) exceeds the applicable lire B for the
manufacturer’s established failure-rate lavel., The manufacturer shall notify the
qualifying activity on a weekly basis wher var the summation of completed test-unit
faflures exceeds the applicabie line B for **» manufacturer's established faflure~ °
rale level, Failure to meet the mancfacturer's estatlished fallure-rate level will
result in corrected certification of established faflure~rate level at a higher level

or removal from theapprovedsourcesofsupplyforqualiﬁedeleckonicpartslist. .

v BB SRR A e g, e

4.5.4.6.4 Exetgpﬂonotmta from determimﬁonoftaﬂnre-nte Ievel. Where
a life test is known to he fanlty, either as a result of test-equipment fallure or as a
result of an error in manufacturing the lot, the test data obtained shall be entered
in the test record and submitted to the qualifying activity along with 2 complete ex-
planation. The qualifying activity shall then decide whether the fallure shall be used
1n the computation of established faflure rate. There shall be no dowbt in the opinion
of the qualifying activity that the explanation is valld, and there shall be ample tech-
nblandsiaﬂsﬁcalev!demewthetypeotermrmmlmhcmﬁngorﬁnequip-
mentlaﬂnreisumsnalandmttypical oY A

P i

.«
et

V/

4.8 llethods o2 examimﬂonami tnst.

4,8.1 Visual and mechan!al examtmtion. Capacitors shall be inspected to
verify that the materials, design, construction, physical dimensions, marking, and
workmanship are in accorchnce with the applicable requirements. Conformance to
the material, design, and construction features of the qualified capacitors shall be
ersured by icspecton of the product at whatever point in the manufacturing process
13 deemed {o be most suitable, (See 3.1, 3 3t03.42, and 3. 211::3 22.1.2.)

4.6.2 Seal. Capacitcrssbaubestabﬂizedatrocmtemparamrepﬁor
immersion for a mudmam of 1 minate in ofl maintained at a temperature of 1250
¥59C. For capacitors with a liquid impregnant, the following seal test may be sub-
stituted: Capacitors shall be placed on a clean sheet of absorbent paper and

64
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axposed o 1350350C for a minimum of § hour. Capacitors to be subjected to the
temperature- and immersion-cycling and salt-spray asts may be excluded {rom
this test until after completion of the temrersture-~ and-lmmersion-cyciing and sait=
spray tests. (See 3.5.)

4.8.3 Dlelectric withstanding voliage. Capacitors shall be tested as specified
in Table Xil. The surge current shall be limited to between 5 milliamperes and
1 ampere. When necessary, a suitable current-limiting resistor skall be inserted
into the circuit, At least 95 percent of the specified potential (see Table X1I1) shall
appear across the terminals of the capar -r prior to, and during, the period of
time speciftied. A suitable means shall be used to detect momentary or permarent
bren.kda(see3 ;1): Capacitors shall then be visually examined for evidence of damage.

Table XIII. Dielectric withstanding voltage

- - , Time test

N Teet voltagel/ vo /
Clreuit Test (% rated lppl &
diagram Test comections  de voltage)  (minutes)

Terminal-to- 1to2 200 1
leteod terminal B
. 'romuuu-to- 1 w2 ;0 . Y

DRI - | | B tocue e e et

- e 2

Ve v el e Sk e

Y 175 percent rated de voltage after temperature- and immersion-
-’cyclinlndmoiltnre-minancetm B
’/rorthc subgroup 1 acceptance inspection speciﬁed ln4 5.2 the
=capacitors shall be subjected, at the option of the mamuifacturer, to
the application of 350 percent of rated de potential, for not less than
$ seconds, ormporcaxtfornotlmthanlsm

3/1'01- accepunce lnspection, applicatiouo‘potmalmybcmade
bdmmhtemmalindiﬂdnanyandmcm v Tempie s

4.6.4 Barometric | c pressure (flashover). (See 3.7. ) Capaci!nrs sball be
tested in accordance with method 105 of Standard MIL-STD-202. 'I‘he £ollowlnq
detafls shall a.pplr .

T . . , k‘\.e
e PN

(a) lbnnﬂng—- By normal monnﬂng wears.

{b) Test-condition letter -- B

{c) Test during subjection to reduced pressure -- A potential equal to
125 percent of rated dc voltage (see 3. 1) shall be applied for at lcast 1 minnte be-
tween each terminal and every other terminal in tura ard between the case and each
termiral not connected to the case. A suiiable mears skall be used to detect momen-~
tary or permanent breakdown. Capacitors shall then be visually examined for
evidence of damage.
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4.8.5 Isulaticn resistacce. (See 8.5) Capacilcrs shall e tested in ac-
gordance with methed X3 of Sandard MIL-3T0-2C2, The fellowing details and

axceptions shall arely:

{a) Test potertal -- A potentix? agual o the rated voltage (see 3.1) or
500 volts de, whichever is'less.’ b .

{t) Points of measurements:

1. Termiral-to-terminal — sulation resistance shall he measured
between terminals at 1259139C, and at 25°3CC or corrected thereto.

2. Termiml-in-case -~ THe measurerzent shall be made between
each terminal and the case st 235°C.

{c) Time constant -~ The Hme scostant of the measurement cireult

shall be not greater than 30 seconds.
4.8.8 flance. (See 3.9.) Capacilors shall be tesied inascordzzce
with method MIL-STD-202. The following details shall apply:

{a) Test frequency -~ 1, 000%i00 21~ les per second (eps).
{b) Limit of accuracy -- Shall be w:thin ¥1 percent.

4.6.7 Dissipation factor. (See 3.10.) The dissipation factor of each capaci-
tor skall be measured at an ac voltage nct greater than 20 percent of the rated de
voltage (see 3.1), at a frequency of 1, 0002100 cps. Measurement accuracy shall

o be within ¥2 pevcent. - o . o e e, )

4.6.8 Vibrato uency. (See 3.11.) Capacitors shall be tested in

.~ sccordance with m of MIL-STD-2C2. The followirg details and exceptions
shall apply: <. , -

. {a) Mounting -~ Capacitors stall be rigidly mounted by the body to a
vibration-test apparatus.

{b) Test-condition letter -- B.

(c) Direction and duration of mcifon -- 4 hours in each of 2 mutoally
perpendicular directions (total of 8 hours), cre parallel and the other perpendicalar
to the cylindrical axis. I .

(d) Messurements auring vibration -~ During the last cycle in each
direction, an electrical measurement shall de made to detect momentary or per-
manent breakdown or open circuit.

{e) Examination after vibration — Capacitors shall be visually examined
far evidence of mechanical damage.

4,8.9 Temperature and immersion crcling. (See 3.12.)

4.6.9.1 Temperature gzclin% Capacifors shall be tested in accordance with
method 102 of Standard MIL-5TD-202. The fnllowing details and exceptions shall

apply:
) (a) Test-condition letter -~ C, except that during step 1 capacitors

shall be conditioned at -550400-30C.
{b) Measuremects before and 2f%r cycling -- Not applicable.

o
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4.8.9.2 Immersica cycling. Witkin 4 to 24 hours afler completion of tem=
peTiure cyoling, conasiors shull he lested in accordance with mathed 104 of
Stancard MIL-STD-2C2. The following details ard exceptions shall appiy:

~ {a) Test~conditicn letter <= B,

" {b) Measurements after final cycle -~ The dlelectric withstanding volt-
age axd insulation resistance at 250C of all capacitors shall be measured as speci-
f1ed iz 4. 6.3 ard 4.8, §, respectively.

4.8, 10 Salt spray (corrosion). (See 3.13.) Capacitors shall be tested in
accordance with method 101 of Standard MIL-STD-202. The following details and

exceptions shall apply:

{a) Applicable salt solution ~~ The salt solution concentration shall be
20 percent,

(b) Test-condition letter -~ B,

(c) Measurements after exposure -- Not applicable,

After this test, capacitors shall be visually examined for evidence of harmful cor-
rosion and obliteration of marking.

4.6.11 Shock. (See 3.14.) Capacitors shall be tested in sccordance with
method 205 of MIL-STD-202. The following details shall apply:

(a) Test-condition letter -~ C.

» (b) Electrical loading during shock -~ During the test, a potential of
125 percent of the rated de 'orkinq voltage (see 3. 1) shall be applied between the
terminals of each capacitor under test.

- {¢) Measurements during and after shock -~ During the test, acatbode
ray oscilloscope or other comparable means shall be used as an indicating device in
determining any electrical faflures. After the test, capacitors shall be visually
examined for evidence of breakdown, arcing,-fractures, and other visible mechani~

cal damage.

4.6.12 Moisture resistance. {See 3.15,) Capacitors shall be tested in ac-
cardance with method 102, test condition A, of Standard MIL-STD-202, except that
no measurements shall be made before and after cycling. Capacitors shall then be
tested in accordance with method 108 of Standard MIL-STD-202. The folloving

detaﬂsandetcepﬁonsstnnapplr e

N

(a) llonnﬁng Capa.cims shan be rlgidly mounhed by the body except
doring measurements.

(b) Initial measurements -- Not applicable.

(¢) rolarization woliage -- During steps 1 o 8, inclnsive, a de potential
of 100 volts shall be applied across the terminals of 50 percent of the capacitors.
No potential shall be applied to the remaining 50 percent of the capacitors.

. (d Loading woltage -- Not applicable,

(e) Final measurements -~ After the final cycle, the capacitors shall
be conditicned at 25015°C and a relative humidity of 50¢5 percent for a period of at
least 22 hours but not more than 24 hours. The dielectric withstanding voltage and
insulation resistance at 25°C of all capacitors shall be measured as specified in
4,8.3 and 4. 6.5, respectively.

B
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\ ' ' Aftsr this tast, capacitors shall be visually examined for evidence of harmful cor- s
’ ! rosion and obliteration of marking,

4,.8.13 Acceleration. (See 3.15.)

4.6.13.1 Mounting. Capaciters shall be rigidly mounted by the body to an
acceleration-test apparatus.

4.2.13.2 Procedure. The caracitors shall then be subjected to a constant
acceleration of 50 gravity units for a period of 5 seconds in sach of 3 mutually per-
perdicular planes. The test planes shaill be parallel to the cylindrical axis, perpen-
dicular to the cylindrical axis, and perpendicular to the cylindrical axis with the
capacitor rotated 909, During the test, 125 percent of rated dc voltage (See 3.1)
shall be applied between the termimals of the capacitor. During the test, a cathode-
ray oscilloscope or other comparable means shall be used as an indicating device i
in determining any electrical failures. After the test, capacitors shall be visually :
examined for evidence of breakdown, arcing, andother visible mechanical damage.
4.6.14 Lead bend. Wire—ladtarmimlsshaﬂbebenttbrcc@ﬁ@atapotnt
1/4 inch from the body of the capacitor, with the radins of curvature at the bend *
spproximately 1/32 inch. The termirals shall be clamped to within 3/64+1/64 inch
: of the bend. The body of the capacitor or the clamped termimal shall then be ro-
¢ tated about the original axis of the Sent terminal through 3600 in alternating direc- .
tionsforSrotaﬁonsattherateofappmximate)ySsecondspermbﬂon. (See 3.17.)
. 8')4.6.15 Lowlz Enmrea.ndapcﬂaneechan;e'ith‘.nmpenm (See

- e 4-“...:% mx,\u. pdn . Am\'r “»-«4-’ m.'—w’v‘., . w--w‘ A 4*’:
N K .

. ) 4.6.15.1 Lo'temperatnre clpanibrsslnnbeplacedinachambermam .
s ~- taiped at -550:39C, and rated ac voltage (see 3.1) shall be applied at this condition
™" for 484 hours. T!nﬂrﬂthinﬁ:eemdiﬂmingchambershnbedrcnlmd. L ;
‘ 4.8.15, 2 Ca.pacihme change with temperature At the conclnslon of t.he test
‘ specified in 4. 8.15. 1, capacitance measurements shall be made as specified in
! : 4.8.86, except that measurements shall be made at -550130C, 250459C, and 1250
i $3°C. The -550C measurement shall be made before the capacitors are removed
! - frem the conditioning chamuer, The measurement at each temperature shall be
recordedwhent'osuocomve-eadhshkenats-mimiemtervalsmtem
~ change in capacitarce. Capacitors shall then be visually examined for evidence of
- breakdown, arcing, and other visible mecbanical dama.qe . .

| 4.6.16 Life. (See3.19) e ET
’ ‘ 4,6.18. 1 Forqmliﬂadonanimepﬂmeinspecﬂon. Capacitors shallbe ’ ;
subjected to 140 percent of the rated dc voliage (see 3. 1) at a temperature of 125° : .
. $30C for 25018 hours. During the conditionming, capacitors shall be separated by a
i distance of not less than 1 inch. Adequate circulation of air shall be provided to
i

[ N

o B BT R ¢ r—————

O
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P
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prevent the temperatnre within 8 inches of any capacitor from departing more than
490C from the nominal ambient temperature of the chamber. Radiation shall not be %

- - used as 2 means of heating the chamber. The surge current shall be limited to be-
) tween 5 milllamperes and 1 ampere, When necessary, a suitable current-limiting
i : resistor shal]l be inserted into the circuit. At the conclusion of this test, the capa-
citors shall be returned to the inspection cond{ticns spacified in 4.2 and shall be

| |
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\ ) visually examined for leakage of lmpregnant or filling compound and deformaton of ! !
: { case. InsulaHon resistance at 250C, capacitance, and dissipation factor shall then
' ) be measured as specified in 4.6.5, 4.6.6, and 4, 5.7, respectively.

L

4.6.16.2 For 2’L -hour test. Capacitors that kave been sub;ec*ed to the
250-kour test (see 4. 6. 18. 1) shall be tested for an additoral period of 1, 750 hours
in accordance with 4. 8.18. 1,

4.6.17 Flashooint of impreqnant or filling compcurd. The flashpoint of im-
pregrant or filling compcund shall be measured as specitied in Publication DG2-52,
excert that the fire point and precision do not apply. The word “impreqgnant® shall
i be substituted for the word “oil" throughout the test method. (See 3.20.)

. 5. PREPARATION FCR DELIVERY _ '

§.1 Preservation and packaging., (See 6.2.)

5.1.1 Level A. Capacitors shall be individually protected and e=it-rackaced }
in accordance with method III of Specification MIL-P-118. Unless ctherwise speci- ‘
. Hled (see 8.2), 5-unit packages or a multiple thereof shall be further packaged in
intermediate containers conforming to Specification PPP-B-568, PPP-B-676, or
MIL-B-4229. The gross weight ot the intermedia.he container shall not exceed 10

pounds. .

s w o

- o o g oy P A

accordance with the mamiacturet's normal commerchl pracﬁ.,e. .
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'5.2.1 LevelA. Capacitorspackagedasspeciﬁed(See62)shubepacked ) ,

in overseas-type wirebound wood, wood-cleated fiberboard, wood-cleated plywood, §
* nailed wood, fiber (class 2 or 3, as specitied (see 6.2)), or wood-cleated paper-

overlaid boxes conforming to Specifications PPP-B-585, PPP-B-591, PPP-B-601,
; PPP-B-838, and MIL-B-10377, respectively, at the option of the mannfacturer.
12 Shipping containers shall have case lirers conforming to Specitication MII.-J-10547;
“3 the case liners shall be closed and sealed in accordance with the appendix thereto.
; Case liners for boxes conforming to Specification PPP-B-836 may be omitted, pro-
¢ , vided that the center and edge seams and manufacturers’ joints are sealed with tape,
' at least 1} inches wide, conforming io type II, class 1, of Specitication PPP-T-80, \
_ .. Box closures and strapping shall be as specified in the applicable box specification | I
K - or appendix thereto. Fiber boxes conforming to Specification PPP-B-836 may be
. banded with tape conforming to type IV of Specification PPP-T-97 and appendix
H : . thereto Instead of steel straps. The gross weight of wood boxes shall not exceed
ki 200 pounds; Hberboard boxes stali not exceed the weightlimiraﬁnts of the appli- ‘
cable box speciﬁmtion. .

3 . R .
} 5.1.2 Level C. Capacitorsshanbeaﬂordedpreservaﬁonandpackagingin
{

o

—

N

Y
2

in domestic-type wirebound wood, wood-cleated fiberbcard, wood-cleated plywood,
nalled wood, fiber, or wood-cleated paper-overlald boxes conforming to Specifica-
- tions PPP-B-585, PPP-B-5%81, PPP-B-601, PPP-B-821, PPP-B-£38, and MIL-

i : B-10377, respectively, at the option of the manufacturer. Box cicsures shall be

] ,

i ' 5.2.2 LevelB. Capacuorspacxagedasspecmed(seeez)sbaubepacxed
¥
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a5 speciiad In the agriicadle box specification or arrendix thermeto, The oXoss
weight of wcod boxes skall net sxasad IQ0 pounds: fderdeard hoxaes shall not axcoed
the weigat iimitaticns of ‘fe applicaldis hox specilicadon.

’

3.2.3 Zevel €. Caraciors rackaged as specified (see £.2) shall de packad
in Soatniners of the fSrpe, slze, and Tind dommoerniy used for the rurncse, ina Tan-
rer that will azsure accertance by commen carsisr and safe delivery at destrnafcn.
Skirping contaizers skall comply with the Uniform Freight Classificafion Rules, or
requlaticns of cther caxziers, as agpiicable to the mode of transportaticn.

5.2.4 Gereral. Issofar as pcssitle and rractical, exterior coztainers shall
be uniform in skape and size, shall be of the minimum cube and tare consistent with
the protecticn required, and shall contain identical quantities of identical items.

5.3 Marking, Inaddition to any special marking required by the contract or

order, unit paciages, intermediate tackages, and exterior shirping containers shail
be marked in accordance with Stancard MIL.-STD-129. (See 6.2.)
6. NOTES

6.1 Intended nse. The capacitors covered by this specification are intended
for use in any equipment where known orders of high reliability are required.

6.2 Cxdering data. Prociremert documents should specify the following:
(a) The complete item number and the title, number, and date of the

- applicable item requirements sheet. (See 1.2.1and 3.1.)

{t) Title, zumber, and date of this specification.

(c) Lévels of preservation and packaging and packing, and applicable
marking. (See secton 5.)

(d) Number of unit packages, if other than that specified in 5.1.1.

(e) Class of fiber., (See 5.2.1)

. 6.2.. Indirect shipments. The packaging, packing, and marking specified
in section 5 apply only to direct purchases by, or direct shipments to, the govern-
ment and are not intended to apply to contracts or orders between the manufacturer
and other procuring activities. .

6.3 Qualification. W1ith respect to products requiring qualification, awards
will be mace only for those products that, prior to the time set for opening of bids,
have been tested and approved by the qualifying activity for inclusion in the appli-
cable approved sources of supply for qualified electronic parts list. The actvily
;:?nsib?le for the approved sources of supply for qualified electronic parts list

rame/. .

6.3.1 Faflure-rate-level qualification. Where the invitaton for bid specifies
a faflure-rate level below the M level, awards will be made only for those products
that have been approved prior to the bid-openirg cate by the qualifying activity as
meeting the failnre-rate level specified in the invitation for bid.

70
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8.4 Mounting, Capacilors covered by this specification shozld be mcurted by
& bracket or clamp, cr they sheuld be potted when vibraton or shock are Nkely %o
be sxecuntered in service.

2.5 Actual fafiure rale, The zctual faflure rale of individual los 2%ared for
ascegmnce wil, m GEreral, de corsiderably better than the certified level, since
the magufacturer must maintain 3 much lower average failure-raie lavel in order
to cttain and retain cextiiication and to ensure acceptance of a hich percentage of
lots ested. The relaticrship between average failure rate and percentage of lots
accerted is given by an operating charactistic curve for the sampling plan used.
Takle XIV gives two poin's on each of the operating characteristic sarves: (1) the
average failure rates that must be maintained so that 19 out of 20 lots will be ac-
cepted arnd (2) the faflure rates at which only 2 out of 10 lots will be accepted %or
the sampling plans given in Table IX.

Table XIV. Failure rates

Failure rate (3 per 1000 hours)

corresponding to acceptance of:
Cartified faflure-rate  Sample Acceptance
level (% per 1000 hours) size mmber 19cf20iots 3 aof 10 lots

3 0 0 0.18 4.3
3 20 1 0.37 3.0
3 114 2 .. -038 .. 30
3 147 iadad ’ T ’ '_7 o. 14 R ’.o
3 300 8 1.30 3.0
1 80 e - 0.05 . 1.8
1 114 1 0.25 B 2.1
1 147 ] 0.48 2.3
1 300 - 8 0.88 2.4
0.1 147 0 0.029 0.87
0.1 00 1 0.094 0.8
0.01 300 0 43

0.015 0.

6.6 Life at temperatures and woltages below ard above rated. The failure
rates used in this specification are referred to operation at rated woitage at 1250C.
The sampling plans and faflure-rate determinations throughout the specification
assume an acceleration factor of 5 for the life test conducted at 125°C and 140 per-
cent of rated voltage. Lower faflure rates than those for which the manufactarer
has obtained certification may be achieved by opzrating the capacitors at lower
voliage, or at lower temperatures, or both. Factors by which faficre rates are to
be multiplied under conditiors other than maximum are shown on Figure 2.

6.7 Liquid-impreqguated cagacitor. A liquid-Impregrated cagacttor is one

-~
oo W

in which a2 liquid impregrant is domirantly contained #ithin the foil-and-paper
winding but does not occupy substantially all the case volume not required by the
capacitor element and its connectiors.
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6.8 Liquid-flled capacitor. A Uquid-fllled capacitor is coe in which a
Hqtddimpreqnmtoccupiusmbsanmnymtbeasevolnmenotmanedbythe
capacitor element and its coanections. Space may be sllowed for axpansion of the
Hquid under temperature wariations.

8. Allermaling—curzent comporent. The I3ting glven is the stasdy-siate &2
voltage, crthesum:ttheécvolmqedndﬂ:epeakacmlage, erovided that the
pukacwlta@doesmtmeedchercentotther&nngxteccps, 15 percent at
120 cps, or 1 percent at 10, 000 cps. Where heavy transient or poise carrents are
encountered, thereq:dremenﬁofthisspedﬂcaﬁnnmmtsamdatmm
satisfactory performance, andduaanonncemusttherefnrebe!nadeintheselec-
tion of & capacitor.

NOTICE: When Government drawings, Specifications, or other data are used
formpurposeoﬂzrhnhconnecﬂnn'ﬂhtdeﬂmmnedmmpm-
curement operation, the United States Govemmenttherebyimursmr&spuxsihmq
nor any obligation whaisoever; and the fact that the Government may have formu-
Iated,

——
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2 Tebruary 1060

RLITARY SPECIFICATION

CAPACITORS, FIXED, PAPER (OR PAPER.PLASTIC)
DIELECTRIC, DIRECT-CURRENT, ESTABLISHED RELIABILITY

(HERMETICALLY SEALED IN METALLIC CASES)

T™is supplament forms a part of Speciftcstion MIL-C-0000 dated 2 Fetruary 1960.

2.01 Scope. - This supplement lists the lem Requirements Sheets
which reference this specification,
Item Requirements Sheets
0000/1 Capacitors, fixed, metal case, bular 200 woit, 1250C
0000/2 Capacitors, fixed, me&al case, tabular 30G voit, 125°C
0000/3 Capacitors, fixad, metal case, tubular 400 volt, 125°C
0000/4 Capacitors, fixed, metal case, tubular 800 volt, 125°C
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I] The complete requirements for procurement of capacitors
‘l ! described hereon shall coasist of all the requirsments
u 3} specified hereon and all the requirements specified in

—= ©® o

5910

3
iﬁl Figure 1 - Dimessions and Circuit Diagram
! j{ 1. All dimensions in inches. ol
i 2. Leads shall be of solid wire, 1-5/8 g long,
i axially located; ¥o. 22 AW for cases .235
" l and .312 in ciameter and No. 20 AWG for cases
{Ai 400 through 1 in diameter.
p ITEM NAME : Capacitor, fixed, tubular
]]][ QUANTITY CF SECTIONS : ome
SECTION DATA
P‘ H Yorking Yoltage : 200 v de
n Capacitance Data:
it Rated Capacitance : see Table III
1 Tolerance ¢ sae Table I1I .
i:{ Dielectric 2 paper or paper-polyester film -
Constructicz : exteaded f0il type
Circuit diagram : wee Figure 1
FAILURE RATE : aee Table I
SIYLE : 0000/1
TASE DATA
Type case : tubular metal, hermetically
sazled
Dimensions i aee Table III
TERMINAL DATA
iy : tw
Type !t axiai wire leads 2
Dimensions : sse Figure 1
MOUNTING DATA . : brackets or bonding
TEMPERATURE RATING : =55°C to +125°C
A e
| . Capacitor, fixed, tubular, paper ITEM REQUIREMENTS
or paper-polyester film dielectric 0000/1
L 200 v d¢
PROC/EERT PPOCICAL &% | RO
M L~C-0000 =1 " 2
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Symbol Rate
| 3.
N 1.
(o) .1
P 01

Table I - Failure Rate
Percent per
1000 hours
(30% confidence level)

OO, ho? CLIM
l 5910

Symbol Tolerance
4 : 10
L + 20%

Table II - Capacitance

Toler

ance

et

»

P

e

R o

[

Spsheg, & eyt By

Item Pailure Capacitance{Case Dimensions

Nunborl Rate [Capacitance|{ Tolerance A*l 732 B+.015

-1/18& -, 005

uf inches | inches
0000/1-562- | X ,X%,0,P .0056 K, L 13/16 .235
0000/1-682~ | M, X, 0, P .0068 K, L 13/16 .235
0000/1-183~ ; X,X,0,P .018 K, L 15/16 .312
0000/1+223~ ; X, X,0,P .022 K, L 15/16 <312
0000/1-333~ | N, ¥,0,P .033 X, L 1-1/16 .312
0000/1-473- | X,%,0,F 047 X, L 15/16 .400
0000/1-683~ | ¥ ,X,0,P .068 K, L 1-3/16 .400
0000/1-104~ ; M, X,0.P .10 K, L 1-7/16 .400
0000/3-154~ | N, N,0,P .15 K. L 1-1/8 .562
0000/1-224~ | X, X,0,P .22 k. L 1-3/8 .562
0000/1-334~ | X,%,0,P .33 K. L 1-5/8 .562
0000/1-474~ | M,X,0,P 47 K, L 1-5/8 .670
0000/1-684~ | X ,%,0,P .68 K, L 1-7/8 .750
0000/1-105~ | M, N,0,P| 1.0 X, L 2-3/8 .750

1 = Complete Item Number will include additional
- symbols to indicate Failure Rate and Capacitance
" Tolerance - L

-~ Example:

-

Failure
Rate

0000/1 M 473 X
Capacitance

Tolera

Table 111 -~ Capacitances and Dimensions

nce

e

) pacitor,{ixed, tubular,paper or ITEM REQUIREMENTS
paper-pol est:rdéih dielectric 0000/1
f_ 3] z [ Jd 2
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The compliete requirements for procureweat of capacitors
descrided dereoa shall comsist of all the requirements
specified derwvon and all tie requirements specified in
Spacificatioa MIL-C~0000,

.
llel RZ AL
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Yigure 1 - Dimensions and Circuit Diagram

1. All dimensicns ia inches. 1

2. Leads sball be of solid wire, 1-8/8 ¥, long,
axially located; Fo. 22 ANG for cases .235
and .312 3. diameter and No. 20 AWG for cases
«400 through 1 ia dameter,

Dielectric
® Constrouctioa

Circuit diagram
FAILORE RATX
mx

TS DATA
Iy cane

Dicersioss
TIEMINAL DATA
T Quantity

.. Type
Dimensions

MOURTING DATA

TECWATURE 1A

oo 0r

TING

e CLal
3910

Capacitor, fixed, tubular
One

0¢ v dc

see Table IIIX

see Tadle II

paper or paper-polyester film
uxtended foil type

see Figure 1

see Table 1

0000/2

tubular msetal, hermetically
sealed
see Table 11X

tvec

axial vire leads
see Figur:» 1
bruckets oxr bonding
-55°C to +125°C

o

o s

Al e o

£ b St <G

e

-ma
Lad Capacitor, fizxed tubular, paper or ITEM REQUIREMENTS
paper-poiyester film dielectric 0000/2
7 4
BVL-C.000G | 1 2
1'
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".l It:r Failure c;g;citmce Case Dimensions
Xum Rate |[Capacitance erance
!}L : ati/ie | =h:8a8
uf inches | inches
II' 0000/2-472~ | X,X,0,P .0047 X, L 13/16 335
f 0000/2-153- | X,X,0,P .01S8 i, L 15/186 312
4111 C000/2-223- | X,%,0,P 022 K, L 1-1/16 | .312
0000/2-323~ | X,X,0,P .033 K, L 1-1/16 | .400
15|} 0000/2-473~ | X,X,0,P 047 X, L 1-8/32 | .400
§*|} 0000/2-633~ | X, X,0,P .068 K, L 1-13/32} .400
!;[ 0000/2-104- | #,X,0,? .100 XK, L 1-1/8 .562
0000/2-154~ | X,%,0,P .15 K, L 1-3/8 562
0000/2-224- | X,X,0,P <22 K, L 1-5/8 .562
0000/2-334~ | X,X,0,P «33 K, L 1-3/4 .670
0000/2-474~ | X.%,0,P A7 K, L 2-1/8 <150
00/2-684- | X,%,0,P .68 K, L 2-3/8 .750
0000/2-103~ | X, X,0,P{ 1.0 X, L 2-1/3 1.0

Tre. e LAl | |
5910 |

2

IJ !g Symbol {  Rate Symbol | Tolerance
23

HH X 3. X 3 10%
Hx X 1. L * 208

% ‘i O .1

3 l P .01

{ J Table 1 - Failure Rate Table IT - Capacitance
lr Perceat per Tolerance
Hi 1000 hours
3 (9% confidence level)

symbols to indicate Failure Rate and
Tolerance ~

. Rate

ol san

l.- Complete Item Number will include additional

..+ Example: 0000/2 N 473 X
= - Failure Capacitance

Table 11X - Capacitances aad Dimensions

Capacitance g

Tolerance

PA
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‘The complete requirements for procurement of capacitors
described Rereon shall consist of all the requirements
specifred hereoa and all tde requirements specified in

Specification MIL~C-0000.
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Figure 1 - Dimensions and Circuit Diagram

1. All dimensions in inches. 1

2. Leads shall be of solid wire, 1-8/8 *; long,
axially located; No. 22 AWG for cases ,235
and .312 in diameter and Xo. 20 AWG for cases
400 through 1 in diameter.

ITEM NAME

QUARTITY OF SECTIONS
SECTION DA™

Yorking Voltage

Capacitance Data:
Rated Capacitance

Tolerance
Dielectric
Construction
Circuit dizgram

FAILURE RATE
YL

CASE DATA
Type casa

Dimensicas
TERMINAL DATA
Quantity

. Type
Dimensions
MOUNTING DATA

TEMPERATURE RATING

00 00 00 00 00 00 00’ 0e

o

s 60 00 00 0o

Capacitor, fixed, tubular
One

400 v de VR
P i T/

PN e

se¢ Table III
see Table II1
paper or paper-polyester film
extended foil type

see Figure 1

see Table I

0000/3

tubular metal, hermetically
sealed
sse Table 111

two TS
axial wire leads
see Figure 1
brackets or bonding

-55°C to +125°C

foaw o
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H,{ Sysbol Rate ! symbor | rolerance-
ad?s
B Hi x 3. X + 10%
!x x 1. L t 20% ‘
¢ o a1 i .
ﬁg P .01 : :
' Table I - Failure Rate Table II - Capacitance ; z
; !ﬂ“ Perceat per Tolerance z I
' H 1000 hours t 3
‘ iﬁ: (90% confideace level) H
- R .
iﬁi. ‘ ‘i
1 Item Failure Capacitance{Case Dimensions !
1111} munber Rate |Capacit Tol ® o
i -l/le ~.N5 s : ,
i ut inches | inches - :
0000/3-683- | ¥,X,0,P| .0068 X, L 18716 | 212
0000/3-153~ | M, X,0,P .015 K, L 1-1/6 .| 312
0000/3-3223- | N,X,0,P| .022 K, L 15/16 | .400 .
s 0000/3-333- { M,¥,0,P| .033 K, L 1-1/18 | .400 s, ok
? 0020/3-473~ | 1,%,0,P 047 K, L 1-3/168 .400 e
t:{l 0000/3-683- | u,%,0,2{ .063 K, L 1-8/18 | .400 S L~ -
- 21{| 0000/3-104- | ¥,¥,0,2] .10 K, L 1-1/4 | .582 o
0000/3-154- | M,%,0,P| .15 K, L 1-1/72 | .%62 s ® ,
- 0000/3-224 | ¥,%,0,P| .22 K, L 1-172 | .670 o) :
X 0000/3-334- | N,H,0,P| .33 K, L 1-7/8 | .670 ' *
0000/3-474- | N,N,0,P| .47 K. L 2-1/8 | .7150 : s
0000/3-884- | M,%,0,P| .68 XK, L 2-5/8 | .7%0
0000/3-105- | M,X,0,P| 1.0 K, L 2-1/4 |1.000
1- Complete Item Number vill include additioaal 2 _
symbols to indicate Failure Rate and Capacitance e
. Tolerance -~ L e LN ,vfp(‘,mémf v b 4 1s
© .. .. . Example: 0000/3 X 473 X . \
“ AT oo Pailure  Capacitance T ,
S - . Rate Tolsrance o .. )
Table III - Capscitances and Dimensions E f
i ~ Lo, o ) ;:'a;:‘(:..\f{j" “‘ ".':,“_- } -
Pa ™y
{0te Cowr Capacitor,fixed, tubular,paper or ITEM REQUIREMENTS
paper-polyester film dielectric 0000/3
TR0 2 *2 ; t
¢
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The complete requirements for procurement of capacitors
descrided hereca shall coasist of all the requirements
specified Lersca and all tde requirements specified in
Specification MIL-C-U000,

S S =

Figure 1 - Dimeasioas and Circuit Diagram

1. All dimensions im inches. 1

2. Leads shall be of solid wire, 1-5/8 4 long,
axially located; No. 22 AWG for cases .235
and .312 in diameter and No. 20 ANG for cases
-400 through 1 ia diameter.

ITEX NAME : Capacitor, fixed, tubular
QUANTITY OF SECTIONS : One
SECTTON DAY
Yorking Voltage : 600 v dc L
Capacitance Data: : T
_ . Rated Capacitance : see Table 111
" Tolerancs : see Table II
Dielectric . : paper or paper-polyester film
. Comstruction « ¢ extended foil type
Circuit diagras : see Pigure 1
FAILURE RATE : see Table I
STYLE s 0000/4
TASE DATA /
Type case : tubular metal, hermetically
- sealed
Dimensions : ses Table III
TERMINAL DATA
tity : two
~ ¢ axial wire leads
Dimezsions ¢t see Figure 1
MOUNTING DATA : brackets or bonding

TEMPERATURE RATING ~85°C to +125°C

-
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™2
Capacitor, fized, tubular, paper or | JTEM REQUIREMENTS

€00 v dec

paper-polyester film dielectric 0000/4

[ =% [ 2

1




| cona

PE8. WP LA C e _:\‘"' , —
5310 .

oyt el g v §
e boide & wy e
, P
. A ':f" -

3
m; Sy=bdol ta Symbol | Tolerance
."
HH X 3. x + 10%
!l X 1. L + 208
%:' (] 1
j i P .01 |
lI:l Table I - Failure Rats Table II -~ Capacitance
l il Perceat per Tolerance
. 1 1000 hours :
; %F‘ (90% confidence level) - ‘
] ¥ H
: iﬁf o
g !,.' Item Failvre Capacitance|Case Dimensions
! i l Number, Rats [Capacitaace| Tolerance +1/32 +.015 .
. A21716 | B- 005
I; ut inches | inches .
‘ 0000/4-682- | M ,X,0,P .0068 K, L 1-1/16 <312 '
lf 0000/4-153~ | M,¥,0,P .015 K, L 1-1/16 | .400 L
l s {1 0000/4-323~ | M,N,0,P .022 K, L 1-3/16 . 400
] 0000/4-333-~ | ¥,X,0,P .033 K, L 1-9/16 400
3t 0000/4-473- | X ,X,0,P 047 K, L 1-1/8 .562
§21] 0000/4-683- | u,%,0,P .068 K, L 1-3/3 .562
H i:l 0000/4~104~ | X, X,0,p .10 K, L 1-3/4 ¢ .562
0000/4-154- | ¥ X,0,P .15 K, L 1-3/4 .670 . . -
0000/4-224- | M,X,0,P| .22 K L 1-7/8 | .750 - .
0000/4-334- | ¥, X,0,P .33 K, L 2-5/8 .750
0000/4-474-~ | X,X,0,7 47 K, L 2-1/8 1.0 . s
1 - Complete Item Number will include additional

symbols to indicate Failure Rate and Capacitance

1 Tolerance -

Example: 0000/4 N 473 &
Failure Capacitance
Rate Tolerance

REVILED

}
i §
Table II1 -~ Capacitaxces and Dimensions ) !
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Lﬂ-f- Capacitor,fixed .ubular,paper or REQUIREMENTS
paper-polyester iilm dielectric
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1. General, ~ Information ¢nntained herein consists of (1)
general requirements taken directly from Specafication
MIL-C-0000 and (2) applicatioa data obtained from use
history., The information is applicable to capacitors
described on Item Requirement Sheets No.'s 000Q/1, 0000/2,
0000/3 and 0000/4. These capacitors are high-reliability,
direct-curreat (dc), paper or paper-polyester film
(polyethylene terephthalate) dielectric, fixed tubular
capacitors, hermetically sealed in metallic cases,

2. Intended Use. -~ These capacitors are primarily intended
for filter, by-pass, and blockiag purposes where the
alternating-current (ac) cosmponent of the impressed
voltage is small witk respect to the dc voltage rating.
The rating given is the steady state dc voltage, or the
sum of the dc voltage and the peak ac voltage, provided
that the peak ac voltage does not exceed 20 percent of
the ratiag at 60 cps, 15 percent at 125 cps, or 1 perceant
at 10,000 cps. These capacitors should not be used, with
an expectance of highly reliable performance, vhere heavy
transient or pulse currents are encountered.

3. Ratings. - Based on tests contained in Specification
N1L-C-0000 these capacitors have ratings as follows:

-85°C through 125°C
200, 300, 400 and 600 v dc

Service temperature mge

Yorkiny voltages

Imlatxon resistance (25°C)
_terminal to terminal

&gigerfmn 0.6 uf
. »,000 megohms minimu=x
.7 15,000 ngolns/-icronrad.
b. terminal to case . peater than 10,000 megobms
Insulation resistance (125’0)
a. terminal to terminal

P
£y

sreater th.nn 0.6 uf
hms miniwum
-egohs/nim-ofu'ada

greater than 100 megohms g

b. terminal to case
Dissipation factor (1,000

less than 1 percent

cps)
Vibration (10-2000 cps at
1%6)
Salt spray

no opens or intermittents
po harmful corrosion

o N
oo b E

e
fowe oo Sacitors,fixed,tubular paper or | MTLICATION DATA
per-polyester film dielectric AD 0000/1, /2,

200, 300, 400 and 600 v dc /3 and /4
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! t ; J
H s ' s !
f ]l’ Shock ( 50 G ) : 20 Shorts or intsrmittents : ]
N I‘ Moisture resistance : LR, more than 4, 000 megohms :
h ! Acceleration (50G for
S sec) : no shorts or intermittents }
. ﬂl', Capacitance change vith
! uir temperature : -85% - 423 to -10% '
. 1;:1, : +125°C 3% to +10%
Hh 4. Altitude Limitations, - Capacitor bushing flashover voltage
.1'] limitations should be taken into consideratiom vhem
i i designing circuits for use in guidad missiles asd similar
d ]|  Bisn altitude applications. The curves below give typical
*, msxigum voliages vhich should be takem into coasideratioa
u‘, vhen using these capacitors im electronic equipment., TFrom i
l"' the practical standpoint, these curves indicate that it 4
{ﬁ' ey sometimes de necessary to specify a higher working :
voltage capacitor in a larger diameter case in order to .
iﬁ insure satisfactory operatine of the finished equipment.
3 T 31
!.ul E | \/-!ng:nw . ; i
‘ - = can N .
{ i s \ |
. ' B N ' !
E ‘Hf - \ o
3] § 3
‘ - \ \ i
'fi - £ \ N {.
) B N :
1 5 N L\ L Tl E
N N1 N TS i :
L] [ __J L] [ __J - [ __J & 1
MAXINUM RECOMMENOED CAPACITOR VOLTAGE }

the leads are not required to withstand forces arising
from the mass of the capacitor body where shock or high
frequency vibrations is likely to be encountered. The

necessity for exercising great care in the use of a ‘
strap or clamsp is emphasized. A clamp which pinches the '
body too tightly may injure it, either because of the ¢ !
stress produced in tightening or because of the aggravstios g :
of thess stresses by vibration. There are availsble, bow- E f !

FIGURE 1
5. Mounting., ~ These capacitors should be mounted such that g

ever, clamps designed to support capacitors subject to
sbock and ribratisn, 4
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Stability. - Although these capacirtors have a fair degree
ef stab:lity, their capscitances do change with respect
to time cdue to environmeats, The extent of these changes
under difierent enviroamental coanditions 18 indicated in
the Item Requirements Sheet and discussed in this Appli-
cation Supplement. These changes are in no way connected
with or affected by the initial measured tolerance. A
capacitor which is initially measured to a tolerance of
210% can be expected to have exactly the same stability
as one initially measured to x tolerance of 220%. It
will be no worse nor no better in relation to any pro-
bable drifting or aging. The only difference in the

twvo capacitors will be that the one measured 210% may

be expected ta be closer initially to the nominsl capaci-
tance value. Care should de taken, therefore, not to
select capacitors of closer tolerance in order to obtain
higher stability.

Soldering of Leads. -~ Care should be taken, when soldering
connecting leads closer than 1/4 inch to the solder seal
in the end of the capacitor, to prevent melting of the
solder seal. Damage to the seal by melting can cause a
leak of the impregnant, eatrance of moisture into the
capacitor and its ultimate breakdown.

Failure rate. -

a. At rated conditions. The “actual" failure rate of
individunl lots offered for scceptance by 2 given aanu-
facturer will in general be considerably better than the
fzilure rate for which approval has been given. This
“sctual" failure rate may be as low as one-fourth the
rate for which approval has been granted.

b. At derated conditions. Lower failure rates than
those for which approval has been granted to a given
manufacturer may be achieved by operating the capaci-
tors at lower voltage or at lower temperature or both,
Factors by which approval failure rates are to be
multiplied under derated conditions are given in
Figure 2.

- “
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Dielectric Absorption, - Dielectric absorptioa is defined
as a certain apparent loss in charge vhich is not avail-
able on the capacitor plates, and wvhich varies with
dielectric material, applied voltage, charge or dis-
charge tiae a=d temperature. The effects of dielectrie
absorptioa show most clearly oa RC-timing circuits where
the voltage across one, or several, capacitors has to
change wita time in conformance with predicted nonlinear
equations. Dielectric absorptioa causes dcviations
from theoretical values and so introduces errors.
Knowledge of the effacts of dielectric absorptioa cam
be extremely helpful in predicting RC-timing cireuit
performance.

—w

- -

THIS DOCUMENT ¥OT TO BE USED IN PROCUREMENT

il

E

tors, fixed, tubular paper crl APPLICATION BATA

paper-polyester film dielectric

AD 0000/1, /2,
200, 300, 400 and 600 v dc

/3 and /4
5 s

RS

Batnl A At 4wk

i vrr—

N gy vvene

b

e e ra e - —— a4 -

~



e

]

B N WA Bt g

s e ma

Ug THIS DOCUMENT XOT TO BE USED IN PROCUREMENT L. 25910

The following capacitors are Standard.
(See selection note at lower leit hand corner)

0000/1 X 682 L
0000/1 X 223 L
0000/1 X 473 L
0000/1 ¥ 683 L
0000/1 X 104 L
0000/1 X 224 L
0000/1 N 474 L
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The following capacitors are Standard. 1
(See selection note at lower left hand corner) y
0000/2 N 682 L
0000/2 N 223 1,
0000/2 ¥ 473 L
0000/2 N 683 L
0000/2 X 104 L
0000/2 ¥ 224 L 3
0000/2 N 474 L
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The following capacitors are Standard.
(See selection nota at lower left hand corner)
0000/3 X 682 L
0000/3 ¥ 223 L
0000/3 N 473 L
0000/3 X 683 L
0000/3 X 104 L
0000/3 X 224 L
0000/3 N 474 L
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l {l The following capacitors are Standard,
;r;! (See selection note at lower left hand corner)
2
i .
i
i 3 0000/4 N 682 L
1] 0000/4 X 223 L
i l 7000/4 ¥ 473 L
: J000/4 X 633 L
0000/4 ¥ 104 L
H 0000/4 X 224 L
m[ 0000/4 X 474 L
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5. TECENICAL BASIS FOR RELAY RELIABILITY PROVISIONS

The information in his secdon is gresented in a form suitable
for use as a goide in pregarizg wr revisizg a relay speciticstion.

*x x ok x
NOTS

Your attention is inviled to the note cn page 43 &ection 4) of
this volume concerning the use of t:.« prototype specifications
and life-test sampling plans.

A general-purpose relay is an excellent example of a type of part whose rell-
ability is a functon of the number of discrete events, such as operatons, rather
than hours of operaticy. The failure rate of relays should be expressed in percent
in 10, 000 cperations to be corsistent with those recommended for Hme-deperdent
parts. From a knowledge of expected system operation, the designer can then cun-
vert relay failure rates to a time btase for each relay application.

I order to limit the size of the sample and the duration of the test, the quali-

fication inspection life test is based on 100, 000 operations with no failures ina

sample of 15 relays. This test provides a 77. S-percent confidence that the faflure
rate iS not greater than 1 percent in 10, 000 operations. An operating characteristic
curve for this test gives a 55-percent probability that a relay with an actual faflure
rate of 0, 4 percent in 10, 000 operations will pass the test.

For a general-purpose relay that {s essentially in continuoys production, the
acceptance inspection lot is taken as a week's production, The selecHon of a
100, 000-operation life test permits the completion of the test in a week. To limit
sample size and the test facilities a sequential test plan should be se-
lected. Based on a consumer's risk of 10 percent that the faflnre rate will exceed
1 percent in 10, 000 and a producer’s risk of 5 percent that a lot witha
failore rate of 0.4 percent in 10, 000 operations =fll be rejected, the sample size
is determined as 38 relays. Figure 1 represents the test plan, with "reject® and
®accept” lines. In order to provide a certain minimum risk to the consumer and
to prevent the refaining of three lots before a decision, line A is included in the
*no decision” area. A lot test falling between the accept line and line A quarartees
that the consumer has only a 10-percent risk of receiving a lot with a fajlure rate
as high as 1. £3 percent for 10,000 cperations. I the test plot should fall hetween
line A and the reject line, all lots should be retaine nntil a decision Is reached.
At the completion of testing four lots withoat a decision, all unshirped lots shall be
accepted if there are 9 or fewer faflures and rejected if there are 10 or more fail-
ures.
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10, (C0 cperations, the manufaciurer should have the option of establishing a fatflure
rate of 0.01 percent in i0, 000 cperations, based on the cdata of six ~onsecutive
fallure-rate-izspection tests azd the included acceptance-inspection life tests.
Eaving been certified for a fajlure rate of 0. C1 percent in 10, 000 operatiors, the
manufacturer should have the option of establishing & rate of 0, 001 percent in

10, 000 operaticrs by submitting each acceptance-inspection sample to the failure~
Tats-inspection life test. Basaed on the cata from 70 consecutive lests, a rate of

0. {01 percent iz 10, 000 operations can be astablished with a S0-percent corfidence.

Provisions shouly be included for recertification afier inital certification at
the completicn of each failure-rate~inspection life test, based on the previces 3, 6
or 70 tests. Fallure to meet the manufactarer's established fallure rate should
result in corrected certification at a higher level or removal from the approved
sources of supply for qualified electronic parts list.

Duaring all life tests, relays should be monitored for gross malfuncHon, Life
requirements op relay characteristics should be measured at intermediate points
during the test. For computirg failure rates, failures detected by the intermediate-
point measurements shail be assumed to have occm.'red halfway between consecutive

Tearmant "0‘&&.

The lack of sufficient test data prevents the establishment of derating curves.
Accelerated testing based on contact currents or operating at higher frequency rates

is highly controversial and should not be included until definitive test data are ava.ﬂ-
able.
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Guide for Revision of General-Purpose
Relay Specification MIL-R-5757C

Specific paragraphs are recommended for inclusion in the sections on re- <
quirements and quality-assurance provisions of necification MIL-R-5757C for "
gereral~purpose relays assumed o be in assentially coptinuous production. The -

following *Life” paragraph should be included in the requirements section. '

——

o BRI dwh s e %

3.18 Life, During the test, specified relays shall show ro indication ‘ ;
of mechanical resomance due to the frequency cf the energixing volt- . :
2ge applied i the cofl. Before and after the life test, the dlelectric ’

insulation resistance, contact resistance, pickup and drop- :
out voltage (or current), contact bounce, and de cofl resistance shall ’ i '
be as specified.

The quality-sssurance provisions should include the following: i -

4.1 Classification of inspection. The examimatior and testing of re-
Ixys shall be classified as follows:

. (8) Qualification inspection ‘ o i
(b) Acceptance tnspection
(¢) Failure-rate inspection

EEIRN

4.1.1 Responsibility for inspection. Manufacturers are responsible ]

for the performance of all inspections specified herein. Except as

otherwise specified, manufacturers may use their own or any other

Inboratory facilities acceptable to the procuring activity. Records

dthecﬁnnshllbnhptcompletamdavlﬂsblemﬂapmcurmq = '
N acttvity, BSpec!ﬁedP&?onhutororF T -
“ 4.2 Inspecﬂoncondlt!ﬂm. Unlassothervisespeciﬂedhereln, all . .
P hspocﬁonsslnllbemdest room ambient temperatnre, pressure, . . ,
- - tndlnmidity R . ) . e ';1 ey

4.3 Test &nﬂpmentandtn%ﬁon facilities. Test equipment and * : :

inspection facilities shall be of sufficient accuracy, quality, and .
- quantity to permit performance of the required inspection. The
. manufacturer shall establish adequate calibration of {est equipment X
N bthesnus!acuonotmequmfyinqacﬂvuy . v

s T

g .

- e "

) 4.4Qm1mcauonxmpecuon."ﬁ’ SREE

441 Samgle. The sample snbmiwed shall be prodxced under con- H

- ditions representative of the manufacturer's normal production con- ’
dittors. /Number/ relays of each type for which qualification is
sought shall be submitted and shall be considered a sample,

4.4.2 [ospectlon routine. The specimens will be subjectsd to the }
examinations and tests specified in Table VI in the order shown. :
All specimens will be subjected to the examinatons and tests of ) : 1
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Four . The specimens will then de divided intw the rexaining
TouTs, a5 shown in Table V1, and shall be sudlected %o the arami-
“aticns and tasts for their rartcular group.

Table VI. Qualificatica inspection

Requirement Method

Examination or test _paragraph paragraph

Groep 1 (all specimens)
Group T {/No. / specimens)
Group IX {/Fo.7 specimens)
Group IV (15 specimens)
High and low temperature

Life 3.13 4.6.15.1
Termina® strength

4.4.3 Lie faflures, No faflures are permitted in test group IV.
Faflore of an individual relay in one or more tests of a test group
will he consideed as a single failure.

4.4.4 Qualification. Granting of qualification will qualify the mann-
facturer for a failure-rate level of 1 percant for 1C, 00C operations.

4.5.1 Acceptance inspection. Acceptarce irspection shall consist
of groups A and B. A copy of the test data for groups A and B shall
be certified by a responsible company official of the manufacturer
and forwarded to the purchaser for each lot shigped

4.5.1.1 _Ix_srcggﬂonlot. An inspection lot shall consist of relays of
a single style assembled during the week.

4.5.1.2 Group B inspection. Group B inspection shall consist of
the test specified in Table VL

Table VIII. Group B {nspection

Test Requirement paragraph Method paragraph
Life 3.18 4.8.15.2
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4.3, 2.3 Selectdon of sample. For grow B inspeaticn, the sampie
shall censist of 33 relays selected randemly frem the weak's pro-
cductica.

4.5.2 Suilcre-rate izspection. IZstablishes Aailore-rate level shall
be tased upon dam rom coempleted e tests, Life lests on every
producten Tot that Fas been submitled for sccestance inspection
skall be included. Failure rates shall be comzuted at the GO-per-
cert cenfidenca level, with certficationati, 0.1, 0.01, aad

Q.01 percent per i3 000 cperations.

4.5 Methods of axamization azd test.

4.8.15 Life.

4.6.15.1 Qual¥ficaticn and Inspection, All contacts of the relays
shall be subjected to tre cperating voltage specified at rated contact
load for 100, 000 cperaticrs at a =ate of 20 to 24 cycles per minute,
Cn and off periods shall be aporoximately the same. Circuils shall
simualate normal application ckaracteristes inscfar as practicable
with respect to {impedarce of the woltage source and surges produced
in relay cofls. This test and the measurements (see 3.18) shall be
condncted at the maximum tercperature of the arrlicable range. In-
termediate measurements of delectric strength, contact resistance,
ard pickup and dropout voltage (or current) shall be made at intervals
of 25, 000 5,000 cperaticrs. The relays skall be mcnitored for
gross malfuncticn, and failures detected at the measurement interval
shall be assumed to have failed at the midpoint operation between
measurements, e PN

4.8.15.2 Acceotance instection. The 1He test shall be conducted as
specified in 4. 8.15.1. The sequential test plan of Figure /17 shall be
used for acceptance. Each lot shall be retained until,coruplétion of
its test. For the test plot falling into the no-decision area between
the accept and reject lices of Figure /17, the lot may be shipped if the
plot falls between the accept lire and line A. I four samples are
tested without a decision, all unshirped lots shall be accepted if there
are 9 or fewer faflures and rejected if there are 10 or more failures.

Tiu e

4.6.15.3 Faflure-rate inspection. ¥ order ip establish faflure-rate
levels of 1, 0.1, and 0. 01 percert in 10,000 operatiors, atleast 1cf
every 10 acceptance-Inspection samples skall be randomly selected
for additional of 900, 000 operatices, The test and measure-
merts shall be conducted at the maximum temperature of the appli-
cable range, with measurements (see 3, 18) at increments of 100, 000
+15, 000 operations. In order to establish a fajlure-rate level of
0.001 percent in 10, 000 cperations, each acceptance-irspection sam-
ple shall be subjected %o an additonal ‘est of 800, 000 cperatiors after
the completion of the acceptance-inspection e test.

4.8.15.4 Certification. At the completion of three faflure-rate-in-
spection life tests, the manufacturer skall submit test records to the
qualfying agency to substantiate that the faflure rate does rot exceed
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the established level of 1 percent cr Q. 1 percent in 10, 000 cperations
based on the 90-percent cozfidence-iimit computation. Inving been
certifted for a failure rate cf 0.1 percent in 10, 000 operations, the
manufacturer shall have the sgtion of establishing a levei of 0. 01 per-
cent in 10, 000 operaticns, based cn six consecutive fallure-rate~in-
specton lifa tests. Eaving been certified for a faflure r3le of Q.01
percent in 10, 000 cperstons, the marufacturer skall kave the cpilen
of establishing a faflure rate of Q. CC1 percent in 10, 000 coeratices,
tased on 70 cornsecutive Mflnre-rsto-inspector life tosts, as speci-
fledin 4.6.15.3.

4.6.15.5 Correcton of faflure-raie level. Tie established fallure-
rate level after initfal certification shall be subject o recertification
at & corrected level on completion of each failure-rate-inspection life
test, if the ~omputed failure rate for the previous 3, 6, or 70 tests
exreeds the respective estab’*shed rates. Failure to meet the mam-
facturer’s established fallure--ate level will result in corrected cer-
titication of established fafiure-rate level at a higker level or removal

{from the approved sources of supply for qualified electronic parts
Ust.
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8. ELECTRON-TUBE SPECIFICATION SHEETS §
The informaticn on electron-tube specification sheels pre- ‘
sented in this section is not offered as an example of de~
sirable format but is intended grimarily o indicate, with
the least possible confusion, the rrocedure for adding
reliability requirements, ] ]
NOTS i ;
Your attention is invited to the note on page 43 (section 4) of ‘ . {
this volume concerning the use of prototype specifications !
{in this case, the electron-tube specification sheets included ;
herein) and We-test sampling plans. i
3 i
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N MIITARY SPECIICATION SHELT 36 Jaly 1956 { ‘ }
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. ! JAN-3814a- 3 1
,' B
£
H Tihe sgpocicamen covers Mghly reliable rececring type oloctron tebes and tacledes (06t TOQUITe Meas ~222204L7 W H
! a d JNlere 7ot vann wted vEMA the Mgh TlAMAIRY rettege. See nete I3} g
The 90U N 230et for e & JArt af 22w latest ween o Mlmeey Specificahen MIL.-E-.I. . '
) pe =2 2 3 Tem Trwde. Medmm Ma, Aehabia.
RATNGE: 9 »D Lz 3k T} h 72 x/g Pyl T Cavelsee AR
- Yic Yo v Mg mAde |Adc - c -3
! . ot Roastmy i
Oeeige &
. Smimon: 12,6 19 [} » [ 8] 8 e LS 13 0,000
M [ $) bR}
4 Wstmene 2.8 o, - - ane . o o, —— — § i
Seaat &0 N 3 '
S : :
: : Muwimen: 136 e . e . &S . (¥ ) Y . o188 0,200
L (8 ] Mate 1
* Minismpme L4 ~—~— -39 —— e ~—— .o - . o .
Y .,
Test Cand.: 2.6 19 -39 [ ] —— e .o PN —— —— H
Cathede: Casted Tuipeseatial Dtameser: 7/68 la. wam. Tt
Baser Miniatare Bettsn §.pin Melgaty -3t 0, wem. ,
. s
PaNe: I 3 3 &4 % & T 8 9 Ewvelepe: T-$1/2 H ¢
» 3 t» W™ et H
. z )
3t MIL.E.1. Tor miscellseeeuws reqeiremeats, . 3
. I
Ly LDATS. Nee2 | Owes | i :
- Code ' Mie.| LAL!Begiel DAL Mam. aLD s 1 -
E - Quaiafieation Assroval Teote ; )
L% ) Cualificstion Approval: Roqeired for JAN Markisg oo} -oe g .
. - — Cashade: Conmted Untpssontial ecel coe ,
? .
N " 343 Base Censectiens: con] ces : [
o 4.9.20. 3| Yhemion(l): Rpelses: Nees 3 s Epr| eoo] eoe foee Jace 100 | cue | mvac
Mossarenoets Accoptance Toot Part | Nuee 4 sad 29
4.10.9 | Nesser Carves wee ] ooe Wil e j169 {179 1102 |.oaa D’ =A
3 4108 Teeter Correst; ool x| d) 160]ece e facejive | o] ma '
H . €. 10,13 Jestar Cathede Lsahage: Nete § '
A KMk = ¢ 100 Vée e T cen | ccof con feee ] ? e [pAde ’ B
; Ik s - 190 Véc fl eoe | coof cvnlove | T [oee |pAde ;
3 . H :
4 . 4 10.8. 1| 7Cred Carront; Bg/get.SMogz Yere § 1 06| X We] 0 |oece] cocfoen 0,8 loee {pade { ‘
4.10.4.1} Piase Cervont (1): Yot $ onaf cos ] Myl eee] 9.0]18.8]12.0}.ce [3.9]mAde i
i 4.10.4.1} 7Piese Carremt]); Nus § 04| I | D] 68] cee| oo |von 10.3] oo ] made
t
' . 4.10.4.1] Pase Carrest (1}: Ecn-30Vdc;Rpe 0.1 Mog:| 0.4) I D | oceo) cov] coa faoel 20] cu-tprde
H Hme & $
[ : :
; 4.18.9 |Tresscmaductace{l): Nets $ voe} cec]Smz] oee n‘] 2200] 2400 - | 4350 | soniee] '
i 4.10.9  [Tresscosdectance(l): Nete $ to] o |sm| tosel -d ool ooi] 2688 ool | srnee] : '
' £
{
109 .
Ly L
5
: g
- < s
3 '
- [
. Ie .
' 1}




A e s s e e v o

Nt gar e

B

s e

[P PR

MIL.E-1/
et Toee Canitions ‘;’-wsv- LDATS, Nets 2 Cuits
e M. [LAL {Bogte{TAL] Max. ALD
M0 40 St TeIoncs ACCEOtAncS Leet Purt | Netes 4 sad 29 (Cout'd)
e Cantioally sat Share: Mate 7 e I coe | onaf con fece] coe Jeua
(Teeperatives)
[N 8] Mechauical: Enveleps Outiine e | aee cem Jemedaee §eae) nen §oan
e, 67
W Accey Toat Purt 2. Netn 29
4t Iesulation of Dlactreies: Netp 3
geall = -100 Vée 2s! w {x; 1008 | cocoee fooe foon fous [Meg
Pall = 308 Vic . R: (1000} ocface fooe | oo foe [heg
4. 10.4. 1 Plats Caxvenn(l) Diffierence 8i1t B:l coe | cna] com jooe | A3 jeae lmade
Betwosn Sectivns:
€.10.4. 1 Plate Cx=ame(])s Eaw-1d¥de; Nese 3 31 } TR cee] esefeca]ces Lo Jande
4. 10.9 |Trasscosdecmace(Z): Ef o1l 4V; Netee 5.8 si1 l:: cee fone] ene]eee] 18 bes |n
4.10.6.1 | Grid Twission: EfelSV; Reo-J0WC:Rg/gu 2.5 1 T Isc:| 8 | o] woe Jooe [oUS ke lpade
6. Shng; Nutes 3.9
4.10.3.} [AF Nebom Exala?, fmV¥ac; Ten¥Vic;{ 2.5 ] I eoe Jove foee feee | cen foea
Peses 3,10
4.10.1% | Nelse and Micro- Bl 6V; Eobad00WC; 2.5( 1 aee tova | con [oee | cee bee
phouice: Exeal; ZcaleSmVac: Rhe
1908; Chul000y! wing Rpe
20, 208; Rgedy Xates 3,11
4.10.111| Amplificesion Fagar: Jew 3 aee) aee | Maz | = [I16.2] 17.8 n.w..- LS
4,10, 111{ Amplification Juctar: Yo § a3]1 Ma: [15.53 ] o] coe Joee IS |oe-
-— Puloe Cahac's Cusront: Ecle-40Vic: Neass 3, 12 [2-5 {Codel D | 200 | o] coe joon jooe fooe fmm
b ¢
4.10.9 [Trassconduaxtance(3): Xbel0@Viéc;Ecol;Netw S | 6.5 [Code] Sm: 2900 [aoe | coe (e 4000 [-oc Jmbos
4
4.10.34 [Capackence: o Shiald; Neso 3 Copr | 120} eee [ o Jeoe ] 1.00fcee [t
Wo Shiaid; Neso § “s 2.28feen §oon Jooe ] 1.98)cce oot
o Shdald; z Sl 0.30] con J ona Jooo | .78 | cee [
4.9, 12.1 | Low Praseurs Viltage Preseareelitiomiy.; (6.3 |New ooe | eon ] cee joeo Joee [ooe
Breahdvwe: Veltage = 308Vac 13
4. 9. 19. 1 [ Yibratien(?): Rped00:Cel0:Fodtcpe; (6.3 [Codo] Epr | coo | coe] oon [oaa | 100 | c-v [mVae
YWete 3 1
1o

o oy

o e e S~

wess

¥

e

.

¥

R

.

. wtomes vea

g o ——nn

it o. o6 o8




r".?—._-v—f

———

&

£y

e R ]

-

th Pabp Gt & PPOPAIS 3 5 |

- e oAy L S
MiL-E-1/
i Teop |
M. | Tem Contiisse ta" oy = LD, Yo 2 st
i Caie Mia} 2A n-.;«-m!nn.fn_n
Degredation Rate Accoptance Tuets Nutes 14 and 29
4 0.20. 3 Shock: Mawer sgle = 18% senf oo coe | cea face Jaeafaan ] e
bk = +108Vée; Note 1S
A5 28 H Fatigen Oal. 5 Fined froqueacy; |[6.3|Nee ece | von Jaee fene foee | sen
uls min, . 4 man, 13
see Post Shack sad Trtiges Vieetiss(2) eonf ven ] Kpef con  ace oo ban 190 ] e lmWPee
Toot Dt Pututs: Mosser-Catheds Loakage
Ehbee 1 00Véc oonf con | Big| coe | oo fore poe | I} coelpade
hhe. 100V coa] coe | Drf oe | eon foon Fae | 38 | ceelpate
Chnage i Tr dote [ooof con ] P il000) cee Joor Foe ! can] cen|pmbes
macail) of ndtvideal tedes
Orid Corress oo cea M| 0 foee o foee sl ciilpae
4.9.6.1 | Miatesure Tebe Dess Wese 16 cenf onn ovn | voe leoe foun joun } eee
Swreine
- Ghase Sivedn: Yute 17 3] 1 eenl son [roe Jonn fone [aee
Allowshie Defoc-
Jep oo tnars | owse
Rel. Test Conditions Lovel | Charectosiotis |
: AQL | 1t {Combinsd]
(N [Code [Somple | Samples Mim, | Max.
Acceptusse Lo Tosts Nese 16
43LY |Mester Cycling Lie  Efs7.3V; Mesters b UG PUUR RUUURE [N SO
Tostz el BAkn4133Vdc; Ecalkhe
& Nue 18
410.4 | Nseser Cyeltag Lifs  Neaser-Cuthede
Test Bad Putate: Ehboe 108Vec —on {ove e P, gl o= 15 | pade
Ehbe. 100V oo Joee | - e [Biml e ] 13 |pade
- Mgt Rellabiray EeotVées Eshetd vae: | | erione - =
Life Tosa: A/hel200:0g/ge0. 28 s
Mogs TAReoan Xate 20 7. 001000
4154 Relebiliny Life Ortd Carveat, Nate 31 oo | oon =3 0 )~1.3 | pade
Tost Dad Poiase: Fate Casroan(l), a1l | coe | oee el 80 10 | mAde
{1000 hours)
153 |imeratmes e EMs135V6e i EcotiBgetd. 8 | coo foee | oo - e foee
Toatey o Mogs T Savelope o +1500¢C
REPRN min. ; Yotes 19,22,23
111

-

[OSPI——.

. we w

S e wae -

Y

-
e mE

RN
L

A on




o~ vy

MIL.E-1/

- -

Reof,

Taet

Canditisas

2k
3L

Ahewetls Defec

tivee

Charsctariotic

par

let
Sampi~

Combrned
Scaples

Mia. | yx.

LR )

4114

4. 11,4

414
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Teet Cad Poiats:
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Teet End Pelats:
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Inter miftent Life
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(1000 Heurs)
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Packagisg Requiremonts

4.9.10 1.1 Carten Drop:

{6) Puciage Crewp 1;
Carten Size 3
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NOTES

This value is for operation under fixed bias conditions. With cathode bias, Reg
may be 0.15 megohm maximum for high-reliability cperation and 1.0 megohm for
normal operation.

Variables Sampling Procedure: See 4.1.1.7, MIL-E-1.
Tie 1k to 2k; 1g to 2g; and 1p to 2p.

The AQL for the combined defectives for attributes in Measurements Acceptance
Tests, Part 1, excluding inoperatives and mechanical, shall be 1 percent. A tube
having one or more defects shall be counted as one defective. MIL-STD-105,
Inspection Level II, shall apply.

Test each unit separately.

Test each unit separately, with normal test-condition voltages applied to the opposite
seaction.

Tubea shall be tested for continuiiy of all possible circuits, including shell, base,
base slveve, shield, and duplicate pin connecticas to the same #lectrode; for shorts
between the tube elements or between the elements and the no-connection base pins;
and for air leaks.

Durmng both continuity and shorts testing, the tube under test shail be tapped at least
three times in each of two planes 300 to 120 apart with a tapper, which shall be
adjusted to give an impulse of approximately one-half sine wave of 300150 micro-
seconds' duration, as measured 10 percent from the base, and having a minimum
average amplitude equivalent to 80 G peak acceleration for T5-1/2 and larger tubes.

During tapping, the tube shail be supported only by 3 socket and light {inger or soft
cushioned mechinical pressure on the dome of the bulb. The finger or mechanical
pressure on the dome of the bulb shall be used only when necessary to prevent the
tube from coming out of the socket and shall be 30 applied that it offers negligible
restraint to lateral mation at the top of the bulb.

The tap blows shall be delivered to the tube spproximately two-thirds up on the
seated height. .

The tapper impulse shall be measured with a Gulton Mfg. Co. type A-305 accelerom-
ster, mounted in a standard production-type (replaceable cap and clips) TS-1/2
socket and having no other support. The tap biows shall be delivered to the accel-
erometar at the approximate midpoint of its seated height and in a direction parallel
to the plane of maximum sensitivity of the accelerometer. The output of the accel-
erometer shall be coupled through a cathode follower and low-pass filter-amplifier
combiziiic: to a suitable calibrated oscilioscope. The low-pass filter shall have a
minimum high-frequancy cutoff at 5000 cycles per second. The Gulton KA-1 test

set on 5-ke filter position possesses appropriate characteristics.

The stort-indicator sensitivity, between adjacent elements, sball be defined as an
equivalent resistance which persists for a pericd of time in excess of that determined
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10.

11.

13.

by & limiting curve of resistance versus time duration passing through the following
pownts:

Duratica Semaitivity
Permanent short 800, 000 chms
500 microseconds 500, 000 ochms
100 microseconds 100, 000 ohms
80 microseconds 1,000 ochms

The maximum voltage between adjacent elements during shorts test shail be 70 Vdc,
and the minimum shall de 20 Vdc.

The tube under test shall be connected to the shorts test equipment with sloments ia
sequence for single-section tubss, but like elements im the sections of a multisection
tabe may be paralisled, provided that the mechanical assembly of the tube structure
is such that the possibility of a short due to section-to-section crossover jumpers is
remote.

Tebes that give s indication of one or more of the following shall be rejectsd as
tmoperasble:

{a) Either a permanent or tap short at any time during the tapping procedure
(d) Any opem circuit
(¢) Alr lesks, ss defined by 4.7.0, MIL-E-1.

mmmumpmucummum.(l)dmwm
tﬂnncnmn(fmmchnalnn

mmmummumd.mmxmdsmmmﬂwmmtm
at the conditioes indicated below. Three-mimute test {s not permiited.

Test within 3 seconds after prebesating. Grid emission sball be the last test per-

formed on the sample selected for the Grid Emission Test.

H K B X R .
v Vdc Vde obm megohm
15.0 -8.5 350 0 0.5

In addition to the rejection criteris of 4.10.3.1, MIL-E-1, the ocutput shall be read
on & VU meter using a rejection limit of § VU. Five VU is the meter deflection
obtained with a steady- Mom@td:mtmthcmlmor. .

mmmlmmumumvvmmnmmmcumm

mpﬂudﬂvnvithtpnhomumufolhn ogk = 440 V; prr = 1000;

tp =10 ns; tr =<ips; tf =<1 ns (eg< 2hall be defined as the instantaneous pesk
voitage between the grid and the negative end of the cathode resistor). Pesk cathode
current shall be measured by mesns of » high-impedance oscilloscope or equivslent
device connected across a cathode -esistor of 1.0 obm. Prehest ot Ef = 1267101'
§ minutes; no other voitages applied.

This test shail be conducted on the initial lot snd thereaftar on a lot approximstely
every 30 dsys. QOuce 2 lot has passed, the 30-day rule shall apply. In the event

of lot {ailure, the lot shall be rejected and tae succeeding lots shall be subjected to
this test until 3 lot passes. MIL-STD-105, sample size code letter F, shall apply.

114

e

v agman e — -

V. o




- ——— ——— =

. ———

V o0 4

e

MIL-B-1/
14. Destructive tests: Tubes subjected to the following destructive tests sre not to be
accepted under this specitication:
4.9.20.3 Shock
4.9.20.8 Fatigue
41017 Heater-Cycling Life Test
4.11.5 Intermitteut Life Teat

- Interface Life Twst

15. A grid resistor of 0.1 megohm shall de added; however, this resistor shail not be

used when a thyratron-type short indicator is employed.

18, Acceptance sampling procedure shali be in accordance witk 20.2.68, Appendix C,
MIL-~-R-1.

17. Glass Strain Procedure: All tubes sabjected to this test shall have been sealed 2

minimum of 48 hours prior to condacting this test. All tubes shall be at room
tempersture. The entire tube shall be immersed in water at not leas than 9TOC for
15 seconds and immediately thersafter immersed in water at not more than 5°0C for
S seconds. The volume of water shall be large encugh thet the water temperature
will not be appreciably sifected by the tast. The holder sball be in accordance with
Drawing #245-JAN, and the tubes shall be immersed quickly. The tubes sball be s0
placed n the water that no contact is made with the contatning vesssl, nor shall the
tobes contact sach cther. After the 5~eecond submersion period, the tubes shall dbe
removed and allowed to return {o room tempersturs om a wooden surface. After
mcmmmm{oramdﬂm the tubes shall be inspected
and rejected on evidence of air 1saks (ref. MIL-E-1, 4.7.0). Electrical rejects,
othorthnlmpnrdivn, mybonndhthporfomncodthutut

18. 'nuno-loulh M-datohu-bdmnlmondtlnhmrwwmlynhmu

not more than 3.0 percent. This tewt shall be made om a lot-by-lot basis. A failure
or defect shall consist of an open hestsr, open cathode circuit, heater-cathode short,
:ﬂwughalummmumamwmqauwnm

potnt Uimit

» * 3%
s s L Mg -
PR a‘ + RGN L - oy

=

19. A stability choek shall be made by reading Inumitt-nt Li{e Test {irst sample at

2 hours and at 20 hours for transcondmctance (1). Tubes shall be within limits
specified,

30. The High Reliability Life Test shall be conducted for 1000 hours under the specified

conditions. mpm-mu-mum

(a) Liu-hd unplu shall be selected from a lot at random in such & manner
as to be representative of the lot. X such selection results in a sample
cootaining tubes which ars outside the {nitial specification sheet limits for
the relevant life-test end-point characteristics, such tubes shall be re-
placed by randomly selected acceptable tubes.

(b) The following single sampling plan shall be used:

Sample size n = 80
Acceptance nember ¢ = 3
T = 1000 hours

This plan assures an Acceptable Failure Rate {AFR) of 1 percent per 1000
hours with a 5-percent producer’s risk and s Rejectable Failure Rate
(RYR) of 7 percent per 1000 bours with a 10-percent consumer's risk
(80-percent confidence level).

115

————a

e o

. o

A se e ety e

PR Y

L e e




ey

v e

————— T T Ve AN @
.

PP P e oy

e o W

[

- ————— -

’w

MIL-E-1.

.

The failure rate to be expected in any reasonsble application will be
much less (possibly a factor of 10) than the RFR, becasse a manufac-
tarer must produce a product of much higher quality in order to pass
2 reasonable proportion of his submitted lots.

(c) Early release of a lot is permissible at 500 hours, provided that the
three previous lots were acceptable at 1000 bowrs {a = 30, ¢ = 2) and
the current lot is accentable at 300 hours (m = 80, ¢ =1, T = 500).
The test, however, shall be coatinued to compietion (1000 hours).

{d) Tcbes from the life-test sample may b~ returned to the lot at the con-
clusion of the 1000-hour test, provided that they meet ail the initial-
attributes limits of Measurements Acceptance Tests, Part I, pluz
leakage 4.8.1.

Both grid current and plate current 3hzll be read under the Bigh Reliability Life
Test conditions and may be read on the life-test rack. Tubes that {xil to read

within specified limits gwing t0 any abnormality (shorts, cpens, leakage, low
emission, etc.) shall be considered rejects.

Intermittent Life Tests:

(@)

®)

(c)

The Intermittent Life Test procedure shall be in accordance with 4.11.3. 1(c)
and Appendix C of MIL-E-1, except that early release is modified per (b)
below. Also, all Intermittent Life Test sample: must be contismed to 1000
hours.

Early release of a lot is permisgible at 500 hours, provided tkat the three
previous lots were acceptable at 1000 hours, the current lot is acceptable
at 500 hours, and at least 20 tubes repr senting regular prodection
extencdad to 2000 "curs in the last 8§ months' period have met the 1000-hour
1{fe-tost end points at 2000 hours.

The Variables Control shall consist of two tests, both made om Sm: (1) test
for change of average and (2) test for dispersiom. These tests are made on
the first sample (ng = 20) as follows:

{1) Test for change of average: Calculate the average transconductance
(1) at zero and reading period (500 or 1000 bours). Take the difference
of these two averages, divide by the average at zero bours, and mul-
tiply by 100. This gives the percent change of average transconductance
(1). REither the arithmetic mean or the median may be wsed as average
for this test. . .y

«

(2) Test for dispersion: The procedure shail be as {ollows, wsing either
Method A or B:

Method A (using the averags range):

{a.) Divide the 20-tube sample into 4 groups of 5 tabes 2ach.
Determine tke range, R, of each group for trassconductance.

(.) Compute the average R valoes, R. H R is equal to or less
than the ALD, accept Sm for lot dispersion.

Meihod B (using the quasi-range):

Arrange 20 measurements in order of magnitude, find the dif-
ference between the second and nineteenth measurement of the

118

-

LTSN

""




~

*m

3.

.
5.

31.

MIL-E-1/

sample so arrt . This is the quasi-range (QRy) of 2 sample
of 20. Wtiply‘mq-m-rmbyo.so;ﬁQR’ muitiplied by
0.30 is equal to or !zss thaa ALD, accept Sm for lot dispersion.

Envelope temperature is deiined as the highest temperature indicated when usig

a thermocouple of #40 BS or smaller diameter elements welded to a ring of 0.025-
inch diameter phospdor bronze in contact with the eaveiope. The envelope-temper-
ature requirement will be satisfied if a tabe, havin~ bogie D{:5%) xxder normal
test conditions, is determined to operate at minimum specified temperature at any
position on the life-teat rack.

Order for Evaination of Life-Test Defects: See 4.11.3.1.2, MIL-E-1.

An inoperative, as referenced in life test, is delined as a tabe having cne or more
of the following defects: discontinuity (ref. note ¥, except that tube shall not be
tapped), permanent short (ref. note 7, except that tube shall not be tapped), air
leaks (ref. MIL-E-1, 4.7.6).

The life-test sample shall consist of 20 tubes, and not mare than one tube failure
shall be permitted. In the event of rejection of the first sample, owing to failure
of more than coe tube, 2 second sample of 40 tubes shail be selected from the lot.
Acceptance shall then be based on the combined first and second samples. The
total tube failures from the combined {irst and second samples shail not exceed
three, A life-test defect is defined as a failure to meet the life-test end-point
limits as specified in the tube speciication sheet. ThLe life-test sample shall be
read at zero hours and 500 hours (plus 48 hours, mims 24 hours).

Preheat approximately 5 minutes prior to testing, wsing either Ef = 11.4 V {besters
in series) or EX = 5.7 V (heaters in parallel), other electrodes disconnected. No
other test shall be made from the start of the Interface Life Test until after the
measurement of the end-point ckaracteristic following completion of the indicated
minintum mumber of life-test bours.

Lo

The value of interface re!dsunc; shaill be measured in the standard test circuit,
Drawing #248-JAN. As an alternative, a test method known to correlate with the
method and conditions specified in this specification sheet may be utilized.

The minimum sample size shall be as specified in the following table. Use the
AQL and inspection level specified for each individual test item to determine the
minimum sample size code letter.

AQL Inspection Maxinmm Minimum sample
%) level LTPD (B) size
0.4 I 3.5 Code L
3.5 I 12.9 Code I
2.5 LS 14.5 Code B
6.5 LS 24.8 Code G

Reference specification shall be of the issue in effect on the date of invitation for
bid

Life-test survival data shail be kept on all lots, and when 5 successive samples

of 80 each bave shown no more than 2 failures out of the total of 400, the manu-~
facturer can qualify 28 a supplier under the next higher level of reliability. Refer
to specification sheet 5814A-2.

*This provides improved lot quality assurance for initial test items by requiring larger
minimum sample sizes.
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General note:

(1) Each tube shall be marked with a lot-identification symbol, letter or figure,
20 that tubes of a givea lot may be identified. A lot shall de defined as spect-
fied in the applicable section of MIL-E-1D.

{2) A summary of the manufacturer's conformance data for Iaitial Acceptance,
Intermittent Life, and High Relfability Life Tests, indicating compliance wiih
the specified accsptance requirements for each lot represeated in the shipment,
must be certified by a responsible member of the tube-mamfacturing concern
and supplied to the parchager,

{3) Oune complets set of initial-test and life-test data for one acceptable lot shall
be submitted to the qualifying agency, during each calender year in which the
tabe type is podeced, as verification of the mamufacturer’'s continved con- ,
formance o the qualification requirements. g

{4) TYor circuit design and application purposes, the user is referred to *
MIL-~HNBK-111, ia which the corresponding data sheet contains opsration and
performance parameters not normally & part af an acceptance specification.

o

KXs
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NOTES

1.  This value is {or operation under fixed bias conditions. Witk cathode bias, Rg/g
may be 0. 25 megohm maximum for high-reiiability operstion and 1.0 megodm for
normal operation.

2.  Variables Sampling Procedure: See 4.1.1.7, MIL-E-1.
3. Tielkto 2k; 1gto 2g; and Ip to 2p.

4. The AQL for the combined defectives for attributes in Measurements Acceptance
Tests, Part1, excluding inoperatives and mechanical, shell be 1 percent. A twbe
having one or more defects shall be counted as coe defective. MIL-STD-105,
Inspection Lavel II, shall apply.

5.  Test each unit separately.

é s. mmunmnymmmn:u-mmwwmmmw
section.

Tubes shall be tested for continuity of all possible circuits, incleding shell, base,
base sleeve, shield, and duplicate pin comnections to the same slectrode; for shorts
between the tube elements or betwedn the eloments and the no-coamdction base pins;
i and for air leaks.

i During both contiomity and shorts testing, the tube under test shall be tapped at
least three times in sach of two planes 90° to 1200 spart with a tapper, which skall
be adjusiad to give an impuise of approximatsly cne-balf sine wave of 300150 micro-
seconds’ durstion, as measured 10 percent from the bage, and asving 2 minimem

. average amplitude equivalent to 80 G peak accelerstion for TS-1/3 and larger nbes.

During tapping, the tube shall be supported only by a sockst and light finger or soft
. cushioned mechanical pressure on the dome of the buld. The finger or mechkamical
pressure on the dome of the bulb shall be used only when necessary to prevent the
tnbofmmmiuwtdt"nehtmdlhnbcnmlledtmttd!mnqlicibl.
wmxmmmumwdmm

et ot e oy S s
fd
.

R

mtqumnhuudolﬁcrdwmomhwemuymmrqum
seated height. g .

mm‘rwmunmrdﬂﬁawmm Co. type A-305 accei-

. erometer mounted in a standard production-type (repiaceable cap and clips)
T5-1/2 sockst and having »o other support. The tap blows shall be delivered to
the accelerometer at the approximate midpoint of {ts sested height and in a direc-

- tion parallel to the plane of maximum of the accelerometsr. The outpmt
of the accelerometsr shall be coupled through a cathode follower and low-pass filter-
amplifier combinativn to & suitable calitrasisd cscilloscope. The low-pass filter
shall have 2 minimum high-frequency cutoff at 5000 cycles per second. The
Gulton KA-1 test set on 5-ke filter position possesses appropriate characteristics.

The short-indicator sensitivity, between adjacent slements, shall be defined as an
equivalent resistance that persists for a period of time in excess of that determined

:
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10.

11.
13.

13.

by a limiting curve of resistance versus time duration passing through the follow-
ing points:

Permanert <hort 600. 000 chms
500 microseconds 500, 000 chms
100 microseconds 100, 000 ohms

60 microseconds 1, 000 ohms

The maxiorem voltage between adjacent elements iiring shorts test shall be 70 Vde,
and the mintxwm shail be 20 Vde.

The tube under test shall be connected to the shorts test equipment with elements
in sequence for single-section tubes, bat like elements in the sections of a multi-
section tube mxy be paralieled, providing that the mechanical assembly of the tobe
stracture is sach that the possibility of a short due to section-to-section crossover
jumpers is remote.

Tubes that give an indication of one or more of the {ollowing shall be rejected as
inoperable:

(a) Either a permanent or tap short at any time during the tapping procedure

(b) Amyopen circuit
{c) Air lesks, as detined by 4.7.6, MIL-E-1.

Transconductance (3) is the percent change in transconductance (1) of an individual
tube resalting from the change in Ef.

Prior to tkis test, tubes shall be preheated 2 minimum of 5 minates with all sec-
tions operating at the conditions indicated beiov. Three-minute test is not per-
mitted. Test within 3 seconds after preheating. Grid emission shall be the last
test performed on the sample selected for the Grid Emission Test.

Ef E Kb FRx/kx Rg/g
v Vdc Vdc ohm megohm
15.0 -8.5 250 0 0.5

In addition to the rejection criteria of 4.10.3.1, MIL-E-1, the output shall be read
on a2 VU meter usirg a rejection limit of 5 VU. Five VU is the meter deflection
obtained with a steady-state output of 3 mw from the amplifier.

The rejection level shail be set at the VU meter reading obtained during calibration.

The grid is driven with apulse voltage as {follows: egk = +40 V; prr = 1000;

tp = 10 us; tr =<lus; tf =<1ps (egk shall be defined as the instantaneous peak
voltage between the grid and the negative end of the cathode resistor). Peak
cathode current shall be measured by means of a high-impedance oscilloscope or
equivalent device connected across a cathode resistor of 1.0 ohm. Prebeat at

Ef = 12.6 Y for 5 minutes; no other voltages applied.

This test shall be conducted on the initial lot and thereafter on a lot approximately
every 30 days. Once 2 lot has passed, the 30-day rule shall apply. In the event

of lot failure, the lot shall be rejected and the succeeding lots shall be subjected to
this test until 2 1ot passes. MIL-STD-105, sample size code letter F, shall apply.
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15.

16.

17.

18.

19.
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Destructive Tests: Tubes subjected to the ‘ollawing destructive tests are not to be
accepted under this specification:

4.9.20.5 Shock

4.9.20.6 Fatigue

4.11.7 Heater-Cycling Life Test
4.11.5 Intermittent Life Test

- Interface Life Test

A grid resistor of 0.1 megohm shall be added; however, this resistor gshall not be
used when a thyratron-type short indicator is employed.

Acceptance sampling procedure shall be in accordance with 20.2.6, Appendix C,
MIL-E-1.

Glass Strain Procedure: All tubes subjected to this test shall have been sealed a
minimum of 48 hours prior to conducting this test. All tubes shall be at room
temperature. The entire tube shall be immersed in water at not 1eas than 970C
for 15 seconds and immediately thereaiter immersed in water at not more than
50C for 5 seconds. The volume of water shall be large encugh that the water
temperature will not be appreciably affected by the test. The holder shall be

80 placed in the water that no contact is made with the containing vessel, nor shall
the tubes contact each other. After the 5-secand immersion period, the tubes
shall be removed and allowed to return to room temperature on a wooden surface.
Afte, drying at room temperature for a period of 48 hours, the tubes shall be in-
spected and rejected on evidence of air leaks (ref. MIL-E-1, 4.7.8). Electrical
rejects, other than inoperatives, may be usad in the psrformance of this test.

The no-load to steady-state full-load regulation of the heater voltage supply shall
be not more than 3.0 percent. This test shall be mude on a lot-by-lot basis. A
failure or defect shall consist d an open heater, open cathode circuit, heater-
cathode short, or heater-cathode leakage current in excess of the specified
beater cycling life-test end-point lfmit.

A stability check shall be made by reading Intermittent Life Test first sample at
2 hours and at 20 hours for transconductance {1). Tubes shall be within limits
specified.

The High Rsliability Life Test shall be conducted for 1000 hours under the specified
conditiors. The procedure shall be as follows: .

(s) Life-test samples shall be selected from a lot at random in such a2 manner as
to be representative of the lot. K such selection results in a sample contain-
ing tubes that are outside the initial specification sheet limits for the relevant
ife-test end-point characteristics, such tubes shall be replaced by randomly
selected acceptable tubes.

- D o

vew:

(b) The following single sampling pian shall be used:

Sample size n = 400
Acceptance number ¢ = 2
T = 1000 hours

w—— ey mtmey

This plan assures an AFR of 0.2 percent per 1000 hours with a 5-percent
producer’s risk and an RFR of 1.4 percent per 1000 hours with a 10-percent
consumer’s risk (80-percent confidence level)
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The failure rate to ve expected in any reasonable spplication will be much less
(poesibly a facior of 10) than the RFR, becasse & manuiacturer must prodece
& prodoct of much higher quality in order to pass a reasonable proportion of
kis sebmitted lots.

(c) Early release of a lot is permissidble at S00 hours, provided that the thr
previces lots were acceptable at 1000 hours (n = 400, ¢ = %) and the curreat
lot is 2oceptable at 500 hours (n =400, ¢ = 1, T = 500). The test, however,
shaill be continued to completion (1000 bours).

(d) The total quantity of tubes to be life-tesied wnder high-reliability conditions
for qualification purposes may consist either of a single sampie of 400 {rom
one lot or the accumulated data from {ive successtve samples of 50 tubes eack,
As long as they total two failures or l1ees owt of 400.

{(¢) Tubes from the life-test sample may be returned to the lot at the conclusion
of the 1000-bour test, provided that they meet il the initial attributes limits
f Measurements Acceptance Testz, Part I, plus leckage 4.8.1.

31. Both grid current and plate current shall be read under the High Relisbility Life
Test conditions and 1asy be read on the itfe-teet rack. Tubes tiat fail to read
withia specified limits owing %o any abnormality (shorte, opens, lesksge, low
ezission, etc.) shall be consi‘ered rejects

33. Intermittem Life Teets:

(a) The Intermittent Life Test procedure shall be in sccordance with 4.11.3.1(c)
sad Appendix C of MIL-E-1, except that early releuse is modified per (b)
below, and the Intermittent Life Test dowbie sampling plan requires a {irst
sampls (n]) of 40 tubes sad & second sample (ng), if necessary, of 80 tabes.
All Intermittent Life Test sauples must be contimed to 1000 howrs.

(b) Earty relesse of 2 1ot is permissible at 500 hours, provided that the three
previous lots were accepiable at 1000 hours, the current lot is acceptable st
300 hours, and at least 20 tubes representing regular production extended to
2000 hours in the last ¢ months' period have met the 1000-hour life-test end
poiats at 2000 hours.

{c} The Variables Control shall consist of two tests, both made on Sm: (1) test
for change of average and (2) test for dispersion. These tests are made on
the first sample (ny = 40) as follows:

(1) Teet for change of average: Calculats the average transconductance (1)
st sero and reading period (500 or 1000 hours). Tsake the differencs of
these two averages, divide by the average at 2aro hours, and muitiply
by 100. This gives the percent change of average transconductance (1).
t_dl:orthcuum“orthwnmbouuduumofor

tost,

(2) Toest {or dispersion: The procedure shall be as follows, using sither
Metied A or B:

Jethod A (using the average range):

a.) Dtvide the 40-tube sample . .0 8 groups of 5 tubes each.
Detsrmine the range, R, of sach group for transconductance,

(®.) Compute the aversgs R vuluse, K. I R is equai to ur less
than the ALD, accept Sm for lot dispersion.
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Method B (wsing the guasi-rangek

Arrange 40 messurements ia ovder of megritade, {iad the difference
Detween the third and thirty-eightk measurement of the sample so
arranged. This is the quasi .range (QRy) of 2 sample of 40. Malti-
ply thiz uasi-range by 0.7, X QRy multiplied by 0.78 is equal to
or ieas than the ALD, accept Sm for lot dispersion

Envelape temparature is dafined as the highest temperature indicated when using a
thermocouple of #0 BS or smaller diameter elements weided to a ring of §. 025-
{ach-dtameter phosphor bronze i contact with the saveiope. Eavelope-t
requiressents will be satisfied if a tube, Maving dogie D (+54) ander normai test
conditions, is determined to cperate at mimimum specified tempersture at any
position on the 1ife-test rack.

Order for Evainstion of Life-Test Defects: See 4.11.3.1.2, MIL-E-1.

An inoperative, as reflerenced In life test, is delined as a labe having one or more
of the following defects: discontimmity (rel. sote 7, except that the tube shall not
be tapped), permanent short (ref. note 1, -nqtthtﬁnhh-ahunntbomd)
air losks (ref. MI1~E-1, 4.7.0).

The life-test sample shall consist of 20 twbes, and not more tham one tube failure
shall be permitied. In the evest of rejection of the first samrle owing to failure of
more than one tube, & second sample of 40 tabes shall be selected from the lot.,
shall them be based oa the combined {irst and second samples. The
total tabe failures from the combined first and second samples shall not exreed
three. A life-test dofm s delined as 2 failure to meet the life-test end-point
limits as specified in the tube spacification sheet. The life-test sainple shall be
roddmhnnnllmbln(pluahn, nim:(hlrs)

Mswmhm using either EX =11.4 V
(beaters in seriss) or Xt = 5.7 V (heaters in parailsel), other slectrodes discos-
nected. No other test shall be made from the start of the Intsrface Life Test until
nftnrthmmntdthod-poﬂchncttﬁlicfolloﬁumqleﬁmdth
Mcddnhimmnnbordlﬂo-um

The value of interface resistance shall be messured in the standard test circuit,
Drawving #248-JAN. As s alternstive, a test method known to correlate with the
method md conditions specified in this specification sheet mxy be utilized.

mnmnmnwlomeouwdmtbububdw Use the AQL
and inspection level specified for sach individual test item to determine the mini-
rum ssmple size code leiter.

AQL Iaspection  Msaximum Minimum sa:mple
@ level LTPD (3) size

0.4 )1 3.5 Code L
3.5 1 12.9 Code 1

.5 18 14.5 Code H
8.5 L8 4.8 Code G

mtmmmwlbcolmmhlﬂxtontmmalnm*ianlor

*This provides improved lot quality assurance for initial-test itemns by requiring larger
minimum sample sizes.
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31. Life-test survival data shall be kept on all lots, and when 10 successive samples
of 400 each have shown no more than 2 failures cut of t3w tocal of 4000, the
f mamfacterer can qualify under the next higher level of reliabilicy. Maintaining
: qualificatiom requires no more than 2 failares out of the iatest 10 lots, as each tew
: lot is added and the earliest one deleted. Refer tc spec:fication sheet 5814A-3
. (AFR 0.02%, RFRO0.1% per 1000 hours). (An exa=pis of this sheet is not included
: in this report.}

General notes:

\ {1) Each tube shall be marked with a lot-identification symbol, letier or figure,
30 that tubes of a given lot may be identified. A lot sball de deiined as speci-
fied in the applicable section of MIL~-E-1D,

o {2) A summary of the mamfacturer's conformance data for hitisi Acceptance,

'1 Intermittent Life, and High Reliability Life Tests, indicating cotmpliance with
" the specitied acceptance requirements for each lct repregented in the shipment
' - must be certified by a responsible member of the lube-manufscturing concern

and supplied to the purchaser,

(3} One complete set of initial-test and life-test data for one acceptable lot shall
be submitted to the qualifying agency, durtig esch calendsr year in which the
tube type is produced, as verification of the mamafacturer's continued con-
formance to the qualification requirements.

- —— s

(4) For circuit design and application purposes, the user is refsrred to
: MTL-HNBK-211, in which the corresponding data sheet contains operation and
i performance parameters not normally a part of aa acceptance specification.
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